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Go On The Line 


AT NEW HAWTHORN STATION, KANSAS CITY 


Over 50 of these pumps have been bought by 
utilities on their proved performance record. 


e boiler feed pump arrangement, pictured above, « 
sists of four Allis-Chalmers 8” x 8” barrel-type boiler feed 
pumps with a capacity of 700,000 pounds per hour each 

“9 


ut a discharge pressure of 1625 psig. They are driven by 
1750 hp. 3600 rpm motors 
I I 
The unit now under construction also will be served by 
Allis-Chalmers barrel-type boiler feed pumps. Three pumps 
with a capacity of 425,000 po inds per hour at 1815 psig 


driven by 1250 hp, 3600 rpm motors are now being built 


Engineering Features 
} 


Unique engineering features designed to increase reliability 
1 

maintenance have been proved in operation 

back-to-back u | 


a balancing rum irst age 


and red 


Single-stage, axial forces 


without the has twin 
half capac ity impell rs to give the advantages of low NPSH 
Expansion joint is brought to the outside the pump 
leakage may be quickly detected and adjustments 
without dismantling the pump. No flexible internal 


mer bers are required to compensate for expansion 


where 


made 


Sizes range from 1200 to 3000 psig and from 300 to 2500 
gpm. Allis-Chalmers can supply the complete boiler feed 
pump installation including pump, motor and control of 
coordinated design and manufacture 

Get the details on this modern-design, performance-proved 
boiler feed pump from your Allis-Chalmers District Office, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin A-3522 


ALLIS-CHALMERS > 


* t shed ‘ 


Volume 70 


& 


s.. Philed 
t 1 as ee 
are for $2 


Number 2 


hie 39. Pa.. by W. R. C8 » Put ng Co 
nd-class matter at the Post Office Philadel Pa 
0; Forelg r 





Now Operating in 43 States and 15 Foreign Countries 


Wide popularity — and deserved! Clarage Type RT Fans bring 
efficient performance and tremendous endurance to your most exacting 
jobs — induced draft, forced draft, and furnishing air for industrial 
processes... pressures to 38.6 inches (standard air); temperatures to 


1000 deg. F.; capacities to 300,000 c. f. m. 


Here is HEAVY-DUTY fan equipment which carries the endorsement 
of consulting engineers, plant engineers and boiler manufacturers. 
Install RT Fans and your first cost is the last — for a long time to come. 
Call us in for specific recommendations! 


YOU CAN RELY ON 


~ 
WRITE FOR 


CLARAGE 


901 HEADQUARTERS FOR AIR HANDLING & CONDITIONING EQUIPMENT 


Cl t Cc 623 PORTER STREET 
Applications, specifications and avail- arage an ompany KALAMAZOO, MICH. 


able arrangements all covered in 


catalog. Send for your copy today. SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: Canada Fans, itd., 4285 Richeliew St Montreal 





SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 ! 








LESS ~~ 
LESS 


when you 


maintenance 
costs 


use 


TEXACO 
URSA 
OIL 


Diesel, gas and dual-fuel 


engines all run cleaner, use less fuel, require less 


This is a proven fact: 


maintenance expense when lubricated with Texaco 
Ursa Oil. 


Texaco Ursa Oil stands up under heat and pres- 


The reasons why are these — 


sure, resists oxidation. This means freedom from 


carbon, varnish, sludge. It means free rings for 
better compression and combustion, real savings in 
fuel. Wear is reduced, bearings and all moving 
parts last longer. 

There is a complete line of Texaco Ursa Oils to 
meet the requirements of every stationary Diesel 


engine and every set of operating conditions. They 


have the O.K. of leading engine builders and oper- 


ators everywhere. In fact — 


Step up the dependability of your engine perform- 
ance and bring down your operating costs. A Texaco 
Lubrication Engineer will be glad to help you. Just 
call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 


York 17, N. Y. 


-TEXACO URSA OILS | 


FOR ALL DIESEL, GAS A AND DUAL-FUEL ENGINES 


é. san 


TUNE IN. 


2 


« « TEXACO STAR THEATER starring MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 
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BULLETIN 709 SOLENOID STARTERS 


Why are they so tremendously popular? 


Reason No. | — SIMPLICITY. No pins, no pivots, no knife edges, no 
bearings, no linkages no trouble making parts to slow up or 
interfere with uniformity of switch operation 


Reason No. 2—MAINTENANCE FREE CONTACTS. Double break 
silver alloy contacts need no filing or cleaning. Parallel! contacts 
open and close at same time, assuring longer contact life 


Reason No. 3— COMPLETE RANGE OF SIZES. Only Allen - Bradley 


offers a complete line of solenoid starters from Size C 15 amp 
to Size 7 (900 amp). All have double break, silver alloy contacts 


Reason No. 4—ALL TYPES OF ENCLOSURES. The various types of 


Allen-Bradley enclosures afford proper protection for operators 
and starters under all industrial and atmospheric conditions 


oa 
The new Allen-Bradley Bulletin 
709 Size 6 and Size 7 solenoid . P 
storter. Enclosed arc hood | 
< - 


Allen-Bradley Co., 1328 S. Second St., Milwaukee 4, Wis 





ALLEN-BRADLEY wosce noe: 


CONSULT YOUR LOCAL ALLEN-BRADLEY REPRESENTATIVE 


ALBUQUERQUE—A & A Supply Co., P.O. Box 1516, 1414 E. Centro! Ave. Teh 3-17 KNOXVILLE—Bowditch & Co., 1311-C N. Broodway, P.O.Box 3145, Tel: 4-2513 
ATLANTA—W.R. Calverley, 1000 Peochtree St. N.E., P.O.Box 86, Sto. C., Tel: Hemlock 1106 LITTLE ROCK—Curtis H. Stout & Co. P. O. Box 107, 400 Sholl St., Tel, 4-8835 
BALTIMORE—H. M. Wood & Co., 124 Light St., Tel Mulberry 4643-44 LOUISVILLE—Rietzre & Co., 139 S. Sth St. Tel: Clay 7716-17 

BIRMINGHAM— WH. Beoven, 300 So. 23rd St, Teh 7-5479 MEMPHIS—Curtis H. Stout & Co. 730 M & M Bidg., 198 S. Moin St., Tel: 8-760! 
CHARLESTON— Wj. Hess, Room 302 Morrison Bidg., 815 Quorrier St., Tel 2-5323 NEW ORLEANS—Robbins & Robbins, 504 Howord Ave ' 5 
CHARLOTTE—iec Roy P. Spoon, P. O. Box 4036, 307 Lincoln St., Tel 4-6334 ORLANDO— Word Engineering Co., inc., 1217 W. Centr riando 2-4295 
DALLAS—). K. Webb, 1814 irwin-Keasler Bidg., Tel: Riverside 5061 $T. LOUIS—G. W. Schaichlin, 904 No. Grand Bivd, Te 

HOUSTON— Wilson Electrical Equip. Co., 2930 Commerce Ave., Tel: Atwood 1557 SAN ANTONIO— Wilson Elect. Equip. Co., P.O. Box 5! : Circt a7 
JACKSONVILLE— W ord Engineering Co., inc., 903 W. Adams St. Tel: 4-6739 SAN DIEGO ames A. Setchell, 301 W."G" St., Te 

KANSAS CITY—68. L. McCreory & Son, 1819 Central, Tel: Harrison 1668-9 TULSA— John W. Elder, 1341 S. Boston, Tek 3-095 
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Facts and “frends 


FOR SOUTHERN INDUSTRIAL AND POWER EXECUTIVES 





February, 1952 


xternal corro 


h 


WHAT CAN HAPPEN TO BOILER TUBES? Pitting and corrosion, e 


sion, erosion, 


bulges, 


burning, 


ductile ruy 


cracks, 


brittle 


laminations, 


embri 


ture 
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ttl 
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ment 
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bowed 
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at can 


juen 


rupture, 
this month's SP&lI Engineering 


happen and what to do is featured in 


Reference Data for the plant engineer 
IDEAS AND METHODS PAY OFF. 


their 


P 


And industry is rec value 


the 


overall plant economy. 


PHILNEMWS , 


Petroleum Co. 


of Bartlesville, 


Oklahoma, 


a publicat 


tly 


rep 


hilliy 
orted 


an 


employee suggestion award to Gil Gillingham of their refinery; 
operations of $750 He earned the award for suggestion « 
locating the fresh feed inlet into the cracking unit fracti 
tower of the refinery. The idea itself was ndamentally 
one, but it removed a bottleneck that was limiting refin 
duction. It resulted in smoother tower operation, better 
tion, and a material increase in the refine >rude 


Major pla 
dollars, 


1s concel! 


+ 


nt investments 
_bu the best improvements 30 
are frequently small in cary 
tion into e plant is more of a strain 
pocketbook That is why SP&I devotes 
year to BETTER PRODUCTION some 60- 100 a 
has been accomplished through moderate impr 
Southern plants In addition, every mont! 
THE-MAN-IN-THE-PLANT department give: 

kinks, methods, ideas, etc the majori 

and Southwest« industrial operations 


THE SOUTHERN INDUSTRIAL DIRECTORY, compil 1 
mailing The four part volume will carry 
some 3,000 names, a product index classifi 
breakdown, and a research ference cti 
per copy Write H. McKinley Conway, Jr 
Association of Science and Industry, 5009 

Ga 
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aluminum with or 

welding current during 

ip gradually to maximum 
electrode top, helps m 

thus reducing 


Or secure copy of 


uthwest is BIG 
lina, Tennessee, 
output For statistic: 
Reynolds' $80 million reduc-— 
installing 78 internal com- 
driving d-c generators with 
natural g for fue it 
ever c tps 
3SSORPTION TYPE HUMIDITY CONDITIONING EQUIPMENT is 
volume air condi nir Surface Combustion reports 
Kat } ve involved the treatin 
minute They claim t 
if humidity conditioning can 
) per cent, as compared with 


lly chlorinated in 
nally distilled t 
roheptane 
METAL S can eliminate costly fixtures 
= he user gains advant: 
and friction device: 
metal arms Carbon 


eryllium copper leaf 
shunts Carbon fric 


althono) 
aitnougn 


TERIALS include 
ns and markers 





Iurce 
source of large 
oncentration ‘ 

n I F nstallations, 
make them suitable for industrial pu 
SCRAP SALVAGE irite Technical Service Se n of 
l Nickel's Development and Research Division for tw 
will help in the recovery of strategic metals from 
ch existing supplies of these materials FIRST AIDS 
LVAGE, describes simple equipment for the identification 
metals and alloys Tests can be made in the 
NTIFICATION OF SOME METALS AND ALLOYS 
+? . y 


he bulletins outline procedures f 





Write the 1@ above 


j rs for addi n information on } it 
SOUTHERN POWER & INDUSTRY SOE aachtree sSt., Atlanta 
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> 
CEREaig ChOws 
—S 28 oy 


PROTECTED 


RALSTON PURINA BOILERS 
Protected by 


DREW 


COMPLETE BOILER WATER TREATMENT 


Send for your illustrated DREW OR 
GANICS folder describing the use of 
organics in modern boiler water treat 


ment. Write today 


lPOWER DREW CHEMICALS 
Se Sa 


This landmark on Checkerboard Square in St. Louis is the home office 
and original plant of Ralston Purina famous Purina Chows and 
Ralston Cereals. A by-word in millions of homes and farms, Ralston 
Purina now operates 38 Chow plants across the United States 
Modern boiler water treatment plays an important role in this plant 
Pure steam is essential for food processing and Drew complete BWT 
has protected the boilers for 5 years against steam contamination and 
other boiler water difficulties 
Many companies, like Ralston Purina, rely on the Drew 3-point pro 
gram for better power plant operation 
1. Drew engineers make thorough studies of boiler plant opera- 
tions and water conditions 
2. Drew water chemists and engineers analyze this data in Drew 
Laboratories and make specific recommendations for treatment. 
3. Drew engineers make frequent tests in the plant to assure 
efficient performance of the water conditioning 
Thoroughness of investigation, proper treatment and frequent service have 
made Drew one of America’s fastest growing water treatment companies 
Industry’s most respected names avail themselves of Drew Boiler Water 
Treatment and Service. Do the same. Consult the nearest Drew engineer 
or write for information. 


Power Chemicals Diuision 
E. F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 


Nationwide Sewice in Boiler Water and Cooling Water Conditioning 
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A Big Help 


on small—as well as big—deaeration jobs 





Small deaerators are big business at Worthington! 

That’s why the plant with small-capacity require- 
ments will benefit by getting acquainted with the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 

Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for water 

Both tray and steam-jet types are mad 
surface-type vent condensers or internal direct- 
ynndensing. They can be furnished for 
constant or variable 


operation with scale-forming 
with ex- 
ternal 
contact vent ¢ 
any practical operating pressure 


cuum oO} 


With a complete range of sizes and types at their 
fingertips, Worthington engineers can compe tently 
ecommend the design best suited to your requirements 

Remember, too, Worthington designs are backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic machinery. 

Send your water treating problem to Worthington 
Pump and Machinery Corporation, Steam Power Divi- 


sion, Harrison, N. J. 


WORTHINGTON 


SS = SS it) are 


DEAERATORS 


Turbines 
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to get all 3 benefits 
be sure you 
tind out about the 





Model 3 Powermaster—15 to 
500 H.P.—high or low pressure 
units for steam or hot water 


l Low cost operation for steam or hot water— because on ly th e 


the special Powermaster burner design (patent 


applied for) gives you top efficiency when operating 
anywhere between 30° and 100% of boiler capacity dep en dable 


Less clean-up time and money are real benefits 
when you use a Powermaster. In plant after plant, 
job records prove that the design of this packaged 


steam generator means less smoke, less soot to be 
cleaned from tubes 


gives you 
Get low fuel rates by changing from either gas or oil 


in just a few minutes. You can use the cheaper fuel at all 3 


any time. And no worries about fuel shortages, either. 


To find out what is new and better about the Powermaster, — for Ss te am 


all you do is ask for a copy of Bulletin 1218. It gives you 
complete details about this unit's improved safety and 


automatic control features. Ask us to put a copy of or hot water 


Bulletin 1218 in the mail for you. 


| | at low cost 
We'll mail you a copy of this book that 
gives the reasons why you cut opera- 
ting costs with the Powermaster. Just 
ask for a copy of Bulletin No. 1218. 


910 Morgantown Road, Reading, Pennsylvania 
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WHEN THINKING OF ELECTRICAL 
PROTECTION KEEP 


with rare exceptions on Commeggs 


Fusetron dée -element Fuses— 


hie Protect against short-circuits. 


2 Protect against needless blows caused by 
harmless overloads. 


3 Protect against needless blows caused by { Ww 
excessive heating — lesser resistance 
results in much cooler operation. \ 
Provide thermal protection — gd 
for panels and switches Ci : 
against damage from DON'T RISK LOSSES 


heating due to poor contact. One needless shutdown... 
One lost motor... 





Protect motors against burnout from overloading. .. . deitaend wilder ental 


. - One burned out solenoid... 
Protect motors against burnout due to single 


phasing. 


May cost you far more than re- 
placing every ordinary fuse with 
Give DOUBLE burnout protection to large motors a Fusetron ducl-element Fuse. 

— without extra cost. Mail the coupon now for complete infor- 
mation about the All-Purpose Protection of 


Make protection of small motors simple and santtitinn Gechtiens Guten 


inexpensive. 


Protect against waste of space and money — 
permit use of proper size switches and panels. 


10 Protect coils, transformers and 
solenoids against burnout. 
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COAL HANDLING 
EQUIPMENT 


Small plants, too, slash 
coal handling costs 


LINK-BELT engineering 
and equipment provide 
“big-plant” efficiency 


Wherher you handle one ton or 
2000 tons of coal per hour, Link 
Belt builds equipment to match your 
requirements. As in the power plant 
shown here, Link-Belrt offers you all 
the latest advances in coal handling 
equipment 

Our engineers will work with you 
und your engineers from design stage 
to finished structure, selecting the 
proper equipment for your 


Result: lower cost per tor 


Link-Belt coal hand! 
| ant i¢ vers « ai f {T railros 
rage to [t er. L-B Bucket 
lischarges to § and als 


to and from reserve ground 


ie LINK-BELT COMPANY: Atlanta, Dallas 
% 1, New Orleans 12, St. Louis 1, Charlotte 
} 2. N. ¢ Baltimore 18, Birmingham 4 

\ © , Houston 1, Jacksonville 2 
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How to 


INCREASE 


with your present 
furnace and stack 


Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible fame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That's 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “‘radiant heat’’ without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-6 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
. . . how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of “‘wet” gas . . . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon” products in BEST'S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 





SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 





| (ANOTHER ) 
coPpPuSs 
“BLUE RIBBON” PRODUCT 


COPPUS ENGINEERING CORP. 
242 Park Ave., Worcester 2, Mass. 
Please send Bulletin 410-6 to: 











Two years ago, Foster Wheeler 

had 19 condensers serving turbo- 

generators of 100,000 kw and larger. 

NOW THE TOTAL IS 57 CONDENSERS. 
These serve turbo-generators of 100,000 kw 
and larger in steam-electric stations at 
locations indicated on the map. They are 
engineered to meet the requirements of 
different geographical locations and varying 
water conditions. 


The ‘wide open" design of the Foster Wheeler 
cross-flow and double-flow condensers 

makes them especially adaptable for handling 
large steam volumes from units of this size. 


We are especially proud of the number 
of repeat orders testifying to the superior 
performance of Foster Wheeler condensers. 


FOSTER WHEELER 


F W Two-poass, 
cross flow condenser 


1. Super Power Company of Illinois (Powerten Station) 


2 units operating 108,000 kw each 


. Philadelphia Electric Company (Southwark Station) 


2 units operating 165,000 kw each 


. Kansas City Light & Power Company (Hewthorn Station) 
1 unit 


building 100,000 kw 


. Americon Ges & Electric for Ohio Power Company (Tidd 


Station) 
1 enit operating 100,000 kw 


. Union D'Electricite (Genevillers Power Station) 


1 wit operating 100,000 kw 


. Mabeme Power Company (Gorges Station) 


2 wnits operating 100,000 kw each 


. Alebome Power Company (Berry Station) 


2 units building 112,500 kw each 


. Georgia Power (Plant Yates) 


3 units operating 100,000 kw each 


Tennessee Valley Authority (Widows Creek Steam Plant) 
6 units building 112.500 kw each 


CORPORATION 165 BROADWAY, 
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OR gwooO V 


COV 


57 FOSTER WHEELER CONDENSERS 
are serving units of 100,000 kw 
and larger — 


. Tennessee Valley Authority (Shawnee Steam Piont) 
4 units building 150,008 kw each 


. Tennessee Valley Authority (Colburt Station) 
2 units building 200,000 kw each 


. Public Service Electric & Ges Co. of W. J. (Marion Station) 
1 wnit operating 125,000 kw 


. Public Service Electric & Ges Co. of H. J. Sewaren Station) 
4 units operating 125,000 kw eoch 


. Public Service Electric & Gas Co. of N. J. (Kearny Station) 
2 wnits building 145,000 kw each 


. Pacific Ges & Electric Company (Station “'?'') 
2 onits operating 100,000 kw each 


Pacific Ges & Electric Company (Moss Londing Station) 
3 units operating 100,000 kw each 


. Pacific Ges & Electric Company (Moss Lending Station) 
2 units building 125,000 kw each 


. Pacific Gas & Electric Company (Contra Coste Stetion) 
2 units building 125,000 kw each 


. Pacific Ges & Electric Company (Pittsburg Plant) 
4 units building 125,000 kw eoch 


. Arkansas Power & Light Compery (Cecil Lynch Stotion) 
1 wnit building 125,000 kw 


. Arkansas Power & Light Company (Harvey Couch Station) 
1 unit building 125,000 kw 


NEW YORK 6, WN. Y. 


. Public Service Company of Indiono (Wabash Stotion) 


4 units building 100,000 kw each 


. Consumers Power Company (Weedock Station) 


1 unit building 135,000, kw 


. Dalles Power & Light Company (Parkdale Station) 


| wnit building 100,000 kw 


. Texas Power & Light Compeny (Sendow Plant) 


3 units buriding 100,000 kw each 


F W Single-poss, 
cross flow condenser 


FOSTER @ WHEELER 
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a 
-INDEX OF HELPFUL BOOKLETS, BULLETINS, REFERENCE LITERATURE- 


Cooperating with eodi ing manufacturers of equipment and supplies, SPI makes available for the asking without cost 
or obligation, the following valuable bulletins, booklets, handbooks and catalogs. 

Check the list, fill in parma mail to SOUTHERN POWER & INDUSTRY. (Coupon Post Cards on pages 17 and 18.) 
This service restricted to those interested in the operation or design of Industrial, Power and Service Plants. 
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TANKS VESSELS— Bulletin 
describes the facilities and products 
developed through sixty years of manufac- 
ture and erection of steel tanks and pressure 
breechings, nage 2 


vessels, smoke stacks, 
and the like for eee industry.—J. 
FINNIGAN CO. 

CONDENSATE RETURN SYSTEM— 


. 
307 Bulletin 3250—Describes high pres- 
sure condensate return systems giving higher 
heat transfer rate, lower fuel cost and in- 
creased boiler capacity.—COCHRANE CORP. 


ROPE IN INDUSTRY — 52-page 

booklet. “How to Put Rope to 

Work in Industry,” tells of the safe use, 

ing and care of rope as used in indus- 

trial plants. ——- PLYMOUTH CORDAGE 
COMPANY. 


310 OPEN STEEL FLOORING— Bulletin 
KB-1140—Describes the construction 
features, and gives engineering data regard- 


ing the application of Tri-Lok open steel 
Sooring.—DRAVO CORP. 
CENTERLESS GRINDING—Bulle- 


319 tin, 4 pages—Describes Bay State 
—s wheels—vitrified, resinoid or rub- 

bonded—to @ maximum accuracy in 
sadieden grinding.—-BAY STATE ABRAS- 
IVE PRODUCTS CO. 


351 STEEL GRATING AND TREADS— 
Bulletin 2096 describes Blaw-Knox 
electroforged steel grating and treads, their 
advantages and typical successful applica- 
tions. —GRATING DEPT... BLAW-KNOX 
DIV., BLAW- KNOX CO. 


357 MODERN LUBRICATION — Bulle- 
tin—Describes methods of modern- 





chimery, presses, D 
equipment.—MANZEL, INC. 


PIPING, VALVES, FITTINGS 
STEAM SPECIALTIES, TRAPS 


AUTOMATIC FOUL GAS PUBGERS 

Bulletin 173A—Telis how foul gas 
enters the refrigeration system and increases 
operating costs and how it can be removed. 
—ARMSTRONG MACHINE WORKS 


HIGH TEMPERATURE, HIGH 

415 PRESSURE VALVES—Catalog i104 
describes and illustrates with cut-away views 
@ complete line of cast and forged steel 
valves for power, oil, chemical, technological 
— general industrial services. Dimensions 
data included.—EDWARD 





VALVES, INC. 


WELDING FITTINGS AND 

FLANGES—Catalog 484—Describes 

welding fittings and forged steel 
flanges of latest design and wide application. 
—TAYLOR FORGE & PIPE WORKS. 


ATIC 
letin 450—De- 
scribes the Sarco line of float and thermo- 
static steam traps, com: air 


FLOAT AND 
STEAM 





other 
—S8ARCO CO., ING. 


PLUG VALVES—Bulletin B-160, 14 

455 pages, describes and illustrates gen- 
eral service plug valves and explains the 
fire protec- 


tien, che 


weight, prices. — BV 

co. 

48 STEAM PURIFIER — Bulletin 100 

—Describes an internal type p' 

designed to remove liquid entrainment from 
vapor for installation inside steam druma, 
flash tanks, evaporatora, towers, deodorizers, 
stilla, ete.—V. D. ANDERSON CO. 


HEAVY-DUTY WELDED FLOATS 
-—Balletin 348—Describes types for 
b and 





all uses as storage 
vessels, pressures to 3000 Ibs; 2” to 14” di- 


figuring 
ta—W. H. NICHOLSON & CO. 


ee ee cee ee ee ee ee ee ee 


MAINTENANCE PACKING 
GASKETS, LUBRICATION 
VACUUM CLEANING SOLVES 


U. & HOFFMANN MACHINERY CORP. 


51 some PACKING — Bulletin — 

various types and styles 
of R-M ao packing for general use, for 
use with petroleum products, for non-fric- 
tional — RAYBESTOS-MAN- 
HATTAN, INC. 


BIT Fetter CENTER PACKING — 
Folder—Describes Belmont hollow 
for and important 
applications — THE BELMONT PACKING 
& RUBBER CO. 








stock.—-THE BUNTING BRASS & BRONZE 
co. 


ENGINES, DRIVES 
POWER TRANSMISSION 
MATERIALS HANDLING 
CHAIN DRIVES FOR FRAOC- 
TIONAL HORSEPOWER— Booklet 
2010—Lists applications of 3/16 in. pitch 


ailent chain for fractional horsepower drives 
details. — LINK- 





GAS-DIESEL ENGINES — Bulletin 
—Bulletin J-51—Describes the 
Type JB gas-Diese] engine, bullt as 6, 64, 
and 68 cylinder stationary unite developing 
485 to 870 bap. Complete specificationa— 
COOPER-BESSEMER CORP. 


628 2" T CUTTER—Bulletin BC-350— 

The cutting of all widths and thick- 
nesses of belte—and « special tool which 
gives perfect results-—-FLEXIBLE STEEL 
LACING CO, 


630 FEEDERS AND OONVEYORS— 

Catalog 830, 86 pages——-Describes 
electric vibrating feeders and conveyors for 
the handling and control of the flow of solid 
materials in many industries, Application 
photographs and line drawings —THE JEF- 
FREY MFG. OO. 


691 DIFFERENTIAL SPEED BREDUC- 

ERS — “Streamlined Compactness 
Saves Valuable Space” is the title of « bulle- 
tin illustrating the design and giving typica! 
exampies of a compiete new improved line of 
differential speed reducers —WINSMITH, 
INC. 


WATER TREATMENT, HEATING, 
VENTILATING, AIR CONDITIONING, 
REFRIGERATION, DUST & FUME 
CONTROL 


705 =xm AND VENTILATING 
Fane batenn D-66—BExhaust and 
ventilating manual describing the applica- 
tien and performance of Emerson electric 


— THE EMBRSON 
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ZEOLITE SOFTENERS—Bu!ietin— 
718 Gives complete details on Cochrane 
seolite softeners and the Cochrane hydro- 
matic valve which gives automatic opera- 
tion, a four position valve for service, back- 
wash, brine, rinse and two stand-by posi- 
tions. COCHRANE CORP. 


HOT PROCESS SOFTENERS—Bul- 
737 letin explains the principles of hot 
lime-soda ash softening for boiler feedwater 
and describes the distinctive features, method 
of operation, and various types of Graver hot 
process softeners for different plant condi- 
tion —GRAVER WATER CONDITIONING 
co. 


WATER SOFTENERS AND DE- 
750 ALKALIZERS — Bulletin 2418, 12 
pages—Describes the double duty, Zeo-Karb 
water softener and dealkalizer, giving typi- 
cal water analyses before and after treat- 
ment.—THE PERMUTIT CO. 

PACKAGED DEHYDRATION 
751 EQUIPMENT — Bulletin 16.0.080— 
Describes design features and operation of 
five HYDRYER models using solid ab- 
sorbents for drying of compressed air or 
gases to minus (—) 40°F. dew points. Espe- 
cially suited to drying of instrument eir.— 
EQUIPMENT DIVISION, J. F. PRITCHARD 
& COMPANY. 


756 HEATERS DEAERATORS AND 
HOT PROCESS SOFTENERS—Bul- 
letin No. 103 describes the Brico exclusive 
atomizing valve available in cipacities of 1 
to 2,000 gpm, Belco open heaters, deaerators 
hot oe softeners are aiso iliustrat- 

and described.—BELCO INDUSTRIAL 
EQUIPMENT DIVISION. 


758 ea PUBGERS — 
Bulletin 192, 8 pages, explains how 
noncondensabies en a refrigeration system 


853 jot —- Deseotees Ona 
1037 — —. Oxolite-Onaprene 
Sieomaeal aa yah ma 





entios, py tem hy 





and how they can be removed with 
of trouble and loss of refrigerant.—ARM- 
STRONG MACHINE WORKS. 


ELECTRICAL 
808 MOTORS, TRANSFORMERS, 
BRAKES—Form ©BU-2 is a pocket 
size data book, giving detaile and prices on 


motors, transformers and industrial brakes. 
—WAGNER ELECTRIC CORP. 


811 ELECTRIC HEAT—‘100 Ways to 
Apply Biectric Heat” gives a wealth 
of informative data on the use of electric 
heat in ape A uniform, dependable, 
backed by nation-wide yen service. — 
EDWIN. i WIBGAN 


837 ALUMINUM OONDUCTORS—Free 
Booklet, “Insulation Questions and 
Answers’ discusses insulated aluminum 
conductors and their applications. Charts, 
diagrams, illustrations answer basic ques- 
tions—what conductor sizes, how handled, 
as actually installed, the details about joints 
and terminals —-ALUMINUM COMPANY OF 


AMERICA. 
851 “FUSEOLOGY”" — Handbook on 
Fuses—Intended to help mainte- 
nance engineers. Tells what to do when fuses 
blow, where to look for trouble—what to 
do after trouble is found—how to select the 
right type for various circults—how to 
choose the proper size of fuse or Fusetron. 
—BUSSMAN MFG. CO. 
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tion, and design. Complete details as to di- 
data and application. 
—THE OKONITE ‘COMPANY. 





858 INDUCTION MOTORS—Condensed 
Catalog No. 168M— Dimensions, rat- 
ings and prices, from % hp to 3 bp, with 
complete descriptive information for all 
types, im accurate and convenient form.— 
STERLING ELECTRIC MOTORS, INC. 


MOTOR CONTROLS — Condensed 

Catalog, trad edition—Gives up-to- 
the-minute engineering details on the per- 
formance, dimensions, prices of starters, 
contactors, relays, push-button limit 
switches, etc., featuring simple design and 
reliability —-ALLEN-BRADLEY CoO. 


MISCELLANEOUS .. . SAFETY, 
BUILDING EQUIPMENT, METALS 


907 SHEET METAL PANELS, CU- 
BICLES, ETO.—Descriptive Book- 
let—“Contrect Manufacturing in Sheet 
Metais" describes job-tailored control cen- 
ters, bus enclosures, cubicles, switchgear 
housings, panel and various other sheet 
metal assemblies for utility and industrial 
plant applications —-THE KIRK & BLUM 
MFG. CO. 


910 WELDING AND BRAZING ALD- 
MINUM—A booklet, “Welding and 
Brazing Alcoa Aluminum”—Gives complete 
information on Tungsten-Argon welds, very 
successful in ever-increasing practice. Other 
types of welding and brazing aluminum.— 
ALUMINUM COMPANY OF AMERICA. 


958 | INDUSTRIAL INSULATION—Bul- 
a _— Samples indicate the ad- 
in- 





Sestrial Kits Bs made up ‘of millions of 
tiny glass bubbles that prevent moisture and 
~~ 4 travel. — PITTSBURGH-CORNING 


959 THEEMAL INSULATION — Chart 
IN—¢B, 11%” x 18", suitable for 
hanging on the wall, shows at « glance the 
recommended insulation for every tempera- 
ture range, from —400°F to plus 3000°F.— 
JOHNS-MANVILLE CORP. 


Continued on page 146 


List Items You Want, 
Tear Out and Mail 
One of the 
Attached Cards 


Please be sure to fill in your Firm's 
Name and your position on the Cou- 
pon. This service cannot be extended 
to you unless this information is 
furnished. 











Why PREFERRED 
Still Leads the Field 


ards have never been lowered to lower first cost 


Continuous progressive engineering is the reason 
why Preferred builds the finest unit steam gener- 
ator. Day and night, detailed study and careful 
design work go into the planning of even the 
smallest part. As a result, Preferred has maintained 
a top-quality product that costs the least over its 


entire life span. Design and manufacturing stand- 


That's why Preferred still leads the field why 
its many features assure you of at least 25 years 
of economical, low-maintenance service at a mint- 
mum efficiency of 80°. Bulletin 1000 contains 
complete data on the quality features of the Pre- 


ferred Unit Steam Generator. Write for your copy. 


PREFERRED UTILITIES MANUFACTURING CORPORATION 


1860 BROADWAY, NEW YORK 23, N. Y. 
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More Power ike) South America 


* 
CARACAS 


UST 35 miles north of the city of Caracas, 
Venezuela, where the Andes Mountains 
rise from the Carribean, a new, modern building is 
nestled in a small valley on the seacoast. This 
building contains a 40,000 kilowatt steam electric 
power station which ties into the distribution system serv- 
ing the industrial and residential needs of the Federal 
District of Venezuela. 











Designed, engineered and constructed by Pritchard, the 
Arrecifes Power Station of C.A.,La E!ectricidad ce Caracas, 
has boilers, turbines and all auxiliary equipment arranged 
for unit system operation without cross connection. This 
installation is another fine example of the many out- 
standing Pritchard-built plants that are providing maxi- 
‘ mum efficiency at lowest cost. 

es | : 
Interior of the 40,000 kw. steam electric power station Whether your need is for a complete new plant, alter- 
ee eee ations or expansion, Pritchard provides the sound design, 
engineering and construction services that pay off in opera- 
tional efficiency and trouble-free service. Your inquiry 

is invited. 


For Complete Information, 
Write 





Chemical Division 
Power Division 


’ Petroleum Divisi . ‘ 
. etroleum Division aa - e CONSTRUCTION 





Natural Gas Division 


Dept. No. 258 908 Grand Ave., Kansas City 6, Mo 





[i bit District Offices: CHICAGO + HOUSTON + NEW YORK + PITTSBURGH 
Stag sal BA TULSA + ST.LOUIS » Representatives in Principal Cities from Coast to Coast 
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Leesburg, Florida, plont of 
Minute Maid Corporation, 
showing outdoor installation of 
B & W Integral-Furnace Boiler 





As leaders and innovators in the high-vacuum method of concentrating citrus juices 
. as part of a thriving Florida industry, expecting a 35% growth over the next 


three years . . . Minute Maid Corporation appreciates the importance of economical 


first-cost, and operation of its equipment at peak-level efficiency. 
For example, Minute Maid’s modern Leesburg, Florida, plant is equipped with 

a new B&W Integral-Furnace Boiler, Type FF. Rated at 46,000 Ib. per hr. of depend 
able, low-cost steam, this highly efficient unit is oil-fired by BAW steam-atomizing 
Y-jet burners. And the entire unit is installed out of doors, at considerable first-cost 
savings. Minute Maid reports performance in keeping with their highest expectations. 

Remember—when planning your company’s next 
expansion, modernization, or new plant—that the 
B&W Integral-Furnace Boiler family includes de- 
signs ranging from as little as 2,800 Ib. of steam 
per hr. up to 350,000 Ib. per hr., and larger. The 
Babcock & Wilcox Company, 85 Liberty Street, 
New York 6, N. Y. 


G.494 
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ere 


-»-an example of GRAVER modernizing engineering 


When you bring a water treatment problem to 
Graver, you can be sure of not only authoritative 
advice and modern equipment design, but more 
than that .. . recommendations that consider your 
pocketbook . . . the most effective solution at the 
lowest cost, with savings that may surprise you. 


Here’s an example. 
In 1941, a midwestern steel mill installed a Graver 


Deaerating Heater, which gave completely satis- 
factory service for 10 years. 


Because of expanded operations and additional 
boilers, the mill then needed more water heater 
capacity and storage, and also better quality water. 
After a careful on-the-spot examination, the 
Graver engineers incorporated modern internal de- 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 


sign to the existing outer shells and produced the 
following results: 


CONVERTED 
INSTALLATION 
500,000 Ib per hr 
10 minutes 


ORIGINAL 
INSTALLATION 
300,000 Ib per hr 
2 minutes 


Heating capacity 

Storage capacity 

Oxygen in decer- 
ated water 


03 mi per liter .005 mi per liter 


The cost. . . less than 50% of the cost of a new 


deaerating heater. 


Write for advice on your boiler feedwater treat- 
ment without the slightest obligation and ask for 
your copy of the new technical article “Trends in 
Application of Deaerating Heaters for Treatment 
of Boiler Feedwater’’. 


|GRAVER 


a 








ow 487 
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IS F ’ pump which delivers the high pressure 

peer EFFECTIVE water. The B] Hydropress pump is ideal 

CHEAP A for this ty pe of work because of its unique 
construction features. It does not require 


relief valves, accumulators or extra heavy 


CALE which forms when metal is heated dur- fittings and piping. Its double volute design cre- 


ing production can become a problem if it is ates inherent balance at all heads and capacities. 


not properly removed. Scale can affect the size, 
weight and quality of your finished product. Scale 
can Cause unnecessary wear on your cutting tools, 


punches, dies and machinery. 





Desc aling 
flat stock, 


shou ing 


spray overlap 








Its vertical construction allows the use of a sim- 


ple foundation and a minimum of floor space 








= 
For more information on how BJ may solve your 


Effective descaling need not be a slow, costly , 
pumping problems, call your local BJ sales engi- 


manual or mechanical process. With hydraulic : 
neering office today 
descaling you can efficiently knock off scale with 


high velocity jets of water in a matter 


of seconds! 
The heart of the hydraulic system is the BJ 
~ ) HYDROPRESS PUMPS 
) 


These B] Hydropress pumps provide capacities to 
300 gpm and pressures to 3000 psi. One pump can 


serve a number of descaling cabinets or booms 


Write for B] Hydropress Bulletin No. 48-6400 


No obligation, of course 


Byron Vackson Co. 


Since 1872 


P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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of completely machined and finished 
Bunting Bronze Bearings for applica- 
tions in machine tools and industrial 
machinery of all kinds. 





of Bunting Bronze Bearings for all 
popular makes and sizes of electric 
motors. Completely finished, ready 
for installation. 


of Bunting Precision Bronze Bars fully 
machined I.D., O.D. and ends. 





BRONZE BEARINGS ® PRECISION BRONZE BARS ® BUSHINGS 





jeee EN STOCK EVERYWHERE 


Bunting products are instantly 
available in all markets, from the 
stocks of leading industrial distrib- 
utors and distributors of special- 
ized industrial items. Ask your 


distributor or write for catalog. 


BUNTING BRASS & BRONZE COMPANY+ TOLEDO 1, OHIO + BRANCH RINCIPAL CITIES 
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cuts the heating 
cycle on presses... 
by T minutes 


“ns 


“TPP & 


PROBLEM: What to do when production requirements call for 
a speed-up in the heating cycle. 


SOLUTION: (A typical one supplied by a western molded-rubber plant) 
Equip presses with Yarway Impulse Steam Traps. 


RESULT: Heating cycle now 8 minutes instead of their usual 15, a saving of nearly 50%. 


Yarway Impulse Steam Traps are designed to get equipment hotter, sooner, 
and keep it hot—thereby increasing production. In operation, 

Yarways send the most premium B.T.U.’s 

at top temperatures into your product or process 


Other reasons why over 750,000 Yarways have already been installed are— 
one moving part, low maintenance, small size, easy installation, 
good for all pressures, made of stainless steel, low cost. 


It's easy to buy Yarway Impulse Steam Traps. 
One of 216 industrial distributors 
who stock and sell them is located near you 


FREE! NEW TRAP SELECTOR 
The right steam trap in the right place is important oe 


Find quickly and easily which is the right { he stea m trap design ed 


Yarway trap for each application in your plant 
Write for your free copy of this 


wit P " 
new 16-page Selector with production i 


YARNALL-WARING COMPANY >: Home Office: 116 Mermaid Ave., Philadelphia 18, Pa. 


Southern Representative: ROGER A. MARTIN, Bona Allen Building, Atlanta 3, Ga. 
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TRAVA 


MOST MODERN DEVELOPMENT 


ERIE CITY 


he Erie City TRAVAGRATE Spreader Stoker, for continuous ash 

ischarge operation, is the latest addition to the Erie City Stoker 
ine. It incorporates simplicity, easy regulation and rugged con- 
truction. Among the many TRAVAGRATE features are: Selective 
feeder speed for wide ranges of fuel size and consist; flexible 
fuel control to assure proper distribu- 

tion to all parts of the moving grate; a 

range of grate speed satisfactory for all 

loads and infinite speed selection be- 

tween zero and maximum rate of travel. 

For the complete Erie City Spreader 

Stoker story write for catalog SB42-F. 


A Compact Hydraulic Unit 
drives the TRAVAGRATE 


The self-contained hydraulic drive unit is contained in a single 
housing without external piping. The fluid drive transmits power 
to the main drive shaft through a linkage and ratchet gear. A 
single control valve regulates speed. The drive requires no shear 
pins since the relief valve opens to protect the equipment should 
the need arise. 


ERIE CITY IRON WORKS 


STEAM GENERATORS @ SUPERHEATERS « ECONOMIZERS °e AIR PREHEATERS 
UNDERFEED and SPREADER STOKERS « PULVERIZERS 








GRATE 


IN SPREADER STOKERS 
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Ruggedness is Built into 
the TRAVAGRATE 

Removal of grate sections 
shows the husky drive shaft 
and heavy duty sleeve type 
bearings. All bearing lubri- 
cation is provided from a 
central location outside the 
stoker structure. TRAVA- 
GRATE grate sections do not 
separate as they turn around 
the sprockets. Each grate 
section fits snugly but in such 
o manner that replacement 
can be made quickly. 


Ene, Pa. ” 
— sd oo 








» Assured Safety 

vw Efficient Operation 

V Minimum Fuel Costs 

; <2» MADE SIMPLE BY NAVCO 

a Low Maintenance % { \ fl The high degree of skill acquired by Navco Engineers 
{ “ rom long experience in solving unusual Piping prob- 
4 ~ Long, Trouble-Free ie " aa rarest of an aan a ac 
; Life (OX 
Fr mae, 


_ . 
4 Consult Navco for your next Piping Job 
“an 
‘ —S 


\ 
. 


like Piping System. 


;. < 
= P 
_— 


PP Rd ae 


VCO PIPING 


NA 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH. PA. 


ATLANTA © TULSA © BUFFALS © Cinc weAT! 


WEW YORK © CHICAG® © CLEVELAN® © SOSTOW «¢ 
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They did 


Every executive with a production problem will be interested in what this sugar 
refinery operator* did to solve his. During a concentrated six-month sugar harvest 
machines must operate at peak capacity. Complete dependability is a vital factor 
because a perishable commodity is at stake. To increase production and insure 
continuous operation, this operator decided to modernize his mill 


what 


He turned to Westinghouse engineers for help on the electrical apparatus. He asked for 
a method, an operating proposal— not just a quotation on apparatus. His staff and 
ours worked out a system for power generation, distribution and utilization including 
integrated drives for the centrifugals. This is a system of many devices. Result 
automatic operation increased over-all efficiency, reduced manpower requirements 
stand-by problems were eliminated; valuable factory space was conserved through 
removal of belts and pulleys; maintenance became negligible 


you can do 


You can profit by this operator's experience. It proves that capacity problems are solved 
with capacity thinking. We want to do that kind of thinking with you and your engineers 


to produce more 


The actual devices can be selected later. It's how you put them together that counts— 
whether elevators, stokers, turbines, motors or transformers. Many manufacturers make 
good electrical apparatus. Westinghouse, in fact, makes a broader line than anyone else. 
But the priceless ingredient Westinghouse offers you, in addition, is the skill of broadly 
experienced engineers in putting together the right combination of good apparatus to let 
you produce more with what you have. Westinghouse Electric Corporation, Pittsburgh, Pa 


you CAN BE SURE...1F iTS 


Westinghouse 








LOOK INTO. Smt FORGED 


EAwend 


INSTRUMENT =<» 
VALVES 


Fig. 952-3 Series 


Ratings of 6000 Ib 

WOG or 1500 lbsp 

at 1000F, in sizes 

!{ in. through 1 in. 

A compact, heavy 

duty valve with 

many extraor- 

dinary features 

Drop forged body 

and yoke. Tapered 13‘, chromium 
stainless steel needle-type integral 
or swivel stem-disk. O. S. & Y. No 
bonnet joint- swing bolted gland. 
Screwed or socket welding ends 
globe and angle types. Carbonsteel or 


13°, chromium stainless steel body 


F Award 


GAGE 
VALVES 

Fig. 152-3 Series 
Ratings of 4000 
lb WOG or 600 
Ib sp at 750F, 
in sizes 1¢ in. 





through 1 in. 

Has special 

tapered body- 

bonnet thread 

joint in 1%, %¢ and '4 in. sizes so 
bonnet remains tight. Union bonnet 
in 34 and 1 in. sizes. Carbon, 13% 
chrome or 18-8 stainless forged steel 
body—13°% chrome stainless steel 
semi-needle disk. Female outlets 
and female and male inlets. Globe 
and angle types. 


YOU NEED THIS! 


FOR COMPLETE INFORMA- 
TION on all Edward Steel 
Valves, write to Edward 
Department CP, for 28 
comprehensive cat- 
#104, there's no 
n, of course 


4 to 2 inch inclusive 


STEEL VALVES 


fon Design Features That Kee 


D 


Costs LOW — 








EDWARD 
STOP VALVES 


Forged steel. 600 and 150 
lb sp ot B5OF or 2000 ar 

at 100F respectively. Globe 
and angle. Bolted or uv 
bonnet. Screwed or socket 
welding ends. Stop, needle 
or stop-check types. Sizes 


Gdwand 

Gives You : 
THE NEWEST 

IN FLOW DESIGN 


New flow design advantages 
sre yours —thanks to yeors of 
Edward scientific flow research 
and development. Edward 
streamlined flow design reduces 
wear-producing turbulence 
—aodds years of life to seats 
disks, stems and other 
components 


MODERN DESIGN 
FEATURES 


Throughout you'll find such features 

as non-porous, drop forged stee! 

bodies; 13% chrome stainless 

steel disks, seats and stems; durable 

heat-resisting packing; specially 

plated gland bolts; self-centering 

swivel plugs; “and others to assure years of dependable 

service. Edward design also makes maintenance 

ond accessibility to ports simple and foolproof. Write for catalog 


A Product of Edward Valves, Inc., 122 W. 144th Street, East Chicago, Ind 


“ fatves, “nc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY ©. 


EAST CHICAGO, INDIANA 
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» COMPARATIVE 
HEIGHT 


Doudie Fiow Aquetower 


Producers of 
DOUBLE-FLOW TOWERS 
AQUATOWERS 
VAIRFLO TOWERS 
CONVENTIONAL TOWERS 
DRICOOLERS 
NATURAL DRAFT TOWERS 
SPRAY NOZZLES 


DOUBLE-FLOW AQUATOWER 


NEW.2o Introduces Lowest Silhouette, Lowest Pumping Head 


Cooling Towers For Intermediate Capacities 


+ . 
rat he 2 
2 SY nee 


New Simplicity * New Accessibility * New Efficiency 


e asily 


By combining the outstanding features of 
Double-Flow and the 


both accepted leaders ir 


the large patented 
smaller Aquatower 

their fields}, Marley has produced the cool 
ing tower that will set the standard in another 
size range THE DOUBLE-FLOW 
AQUATOWER. Architects, 


contractors will be equally enthusiastic 


engineers and 
about 
this tower because it is highly efficient, low 
est in height and harmonious with building 
design, and remarkably easy to erect 

The Double-Flow design means low tower 
head; efficient air 


drawing air from two 


height and low pumping 
utilization—one fan 
completely open sides—with consequent mini 


Open 


horsepower requirement 


mum far 


distribution, “at-a-glance” inspection are 


features, as are minimum load concentration 
and economical grillage and support 
From the Aquatower comes simplicity 


of construction, of piping, of operation. The 


The Marley Company, inc. 


222 West Gregory, Konsas City 5, Mo 


SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 


Redwood filling that is very 
nstalled or removed is 
All basin 
Double-Flow Aquatowet 
ment is all designed, manufactured and guar 


Marley 


usage and it is all completely 


nailles- 
adaptation 


hand 


t quip 


another 
fixtures are readily at 
mechanical 
anteed by specifically for cooling 
tower 
accessible 

You'll want complete details of this tower: 
that will fit many installations in many indus 
those 
Fill out the 


receive it 


which are requiring 


tries tvpical of 


50 tons or more of refrigeration 


coupon below and you will 


immediately 


Send wee your 8-page brechore on the 
new Marley DOUBLE-FLOW AQUATOWER. 


Name 
Firm 
Address 
City 





Every Top Management 
Man...In Every Industry — 


SHOULD BE ABLE TO ANSWER THESE QUESTIONS ABOUT A 
MOST CRITICAL EMERGENCY IN OUR COUNTRY’S AFFAIRS 


iron and steel scrap a matter 


Qa. \! 

of importance to me 
A. Steel for our « 
d civilian economy ts being pro- 
ttl ual rate of 107,000,000 


119,500,000 tons ex- 


untry’s military pro- 
a itt it 
duct ia e ann 
1952. Steel-making capacity 


reased now to meet those 


What Do I Get 
For My Scrap? 


In addition to being paid for your scrap, 
you remove nuisance inventory from 
your plant—saving valuable floor space. 
Also, you have a better chance of get- 
ting new steel or steel products. But, 
most important—you help alleviate 
a dangerous condition threatening our 
country’s capacity to rearm and satisfy 
civilian requirements at the same time. 
lue- 


ure in the pr 


Q. What if 


tained? 


hearth 


able to operate at capacity. That will 
mean a loss of steel production . . . and 


fewer products made of steel 


Q@. Why not use pig iron instead of 


scrap? 


A. Every ton of scrap conserves ap- 
proximately 2 tons of iron ore, 1 ton 
1 


of coal, nearly ‘2 ton of limestone and 


many other vital natural resources—to 
say nothing of the extra transportation 
facilities that would be otherwise re- 


quired. 
Q. How can more s« rap be furnished? 


as we 


A. By everybody pitching in 
always do in every emergency—and 
searching out all possible sources of 
scrap 


Q. What are these sources? 


A. Metal-fabricating plants normally 


Every pound of idle metal is need- 
ed to keep our steel mills operating 
at top capacity. Sell your idle metal 
to a local scrap dealer right away. 


This adcertisement is a contribution, in the national intvrest, by 


turn over to scrap dealers the rap 
left from machining. But there's not 
enough of this to fill our present enor- 
mous need. So everybody — both in and 
out of the metal-fabricating ind 

must sell scrap in the form of 


metal, 


What Do | Do First? 


Write for free booklet. It tells how to 
set up a Scrap Salvage Program in 
your plant. Thousands of plants are 
cooperating. Do your part now! Ad- 
dress Advertising Council, 25 West 
45th Street, New York 19, N. Y 


Q. We don't prod 


we help? 


A. ser ip is any 
that’s 


ch with a re 


// SCRAPPY SAYS: \ 


ANd VERASE \ 





5, MORE SCHAP 
=~ TOM. | 
MORE STEEL } 


\. TOMORROW / 


——_—— 
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Industry looks to 
Powell for the latest 
in valve design 





ta ‘ Pred at 

Be Se nang es PE 
welding ends. 

A Powell design for the 
modern Power Plant 
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“How we save $20,000 a year- 
USING COAL INSTEAD OF OIL” 


saute SD. Weten (ACTUAL CASE HISTORY OF THE 


Chief Power Engineer 
Little Falls Laundry 


eg ge LITTLE FALLS LAUNDRY, LITTLE FALLS, WN. 3.) 


“Our laundry is one of the largest in the country,” 

says Chief Power Plant Engineer Notte, “and, we think, 
one of the most progressive. Our company insists on 
superior performance at lowest possible cost all along 
the line. That's exactly why we depend on coal-fired 
equipment. From coal we get the daily amount of BTU’s 
we need at a cost of $200—to get the same BTU’s from 
oil would cost $280. We can change to oil on less 

than a day's notice—but so far we've never done it. 


Coal does a great job—cheaper.” 


The pulverizer from w 
il is blown 
er. Before this ope 


] 
aur 


r which feeds 
fo this plant in Little Falls ize Modern 
500 employees come to take \ } | 
care of the laundry for an es 
timated 100,000 people And 
from this plant 100 trucks 
travel to customers across a 
5,000 square-mile area! The 
laundry depends on coal to 
pro ide all electric power and 
lights—heat for all buildings 

steam for hydraulically 
oper ited machines steam 


for pressers and drvers 


@ Plants that use coal are in an en 
and for the future. For they are more certain i C Use 


ices. The 


reasons are compelling. Of America’s total fuel reserves, 92% is 





coal: Even today, oil is imported while this country can and 
does export coal In addition—this country’s mines are the most 
highly mechanized and efficient in the world 


ing—to find out how much more efficient and dependable 


» get all the great economy that coal is « ipable of deliver 


ind the very latest coal-fire d equipme nt can do—cal 


; ‘ 
npetent consulting engineer. He'll recommend the rig 


} 


quipment tor vou spec ific needs. Then vou see exactly why 
| on a performance basis, on a dollars-and-cents basis 


uw best fuel buy, by far! 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY 4g FOR LOW COST 


YOU CAN COUNT ON COAL! 
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American Blower ...a time-honored name in air handling 











Memo to Power Plant Men — 
In collecting fly ash from pulverized fuel-fired 
or stoker-fired boilers youll have a higher 


efficiency curve over 4 wider range 


of operation if you install American 
Blower Type ST Fly Ash Precipitators. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Ameen ay Raviraror & Stavdard Savitarp coer earn 








Check for 
zeolite 


loss 


Check for 
packed and 
channelled 


zeolite 


Check for 
worn out 


zeolite 








Shallow zeolite 
bed of ordinary water 


softener gives limited 


3 capacity 


zeolite bed, 
possible by 
Double Check” 


Manifold arrange 


gives up to 


more softening 








Is your water softener operati 
in the wot COST zone? 


Here’s an easy way to find out 


Far too many zeolite water softeners in use today are operating in the 
high cost zone—without it being known. How about your softener? Is 
it delivering less soft water than it did when new? Does it require more 
frequent regeneration with greater salt consumption? If so, it is oper- 
ating in the high cost zone and you are not getting full value from 
your investment. 
LOSS OF ZEOLITE can cause a big drop in soft water output. 
PACKING AND CHANNELING will greatly reduce water softening capac- 
ity, cause hard water to leak through the softener and damage the 
zeolite. 
WORN OUT OR DAMAGED ZEOLITE can also cause a big reduction in soft 
water gallonage. 

iny of these troubles necessitate more frequent regeneration with 
greater salt ¢ onsumption 


How to make your water softener perform like new 
Any lost zeolite should be replaced with new at once. Damaged or worn 
out zeolite should be completely replaced. Packing and channeling can 
be remedied by loosening up the zeolite and providing the backwash 
rate required to properly cleanse and agitate the zeolite so that packing 
will not recur 

Your Elgin representative will be glad to check your softener and 
show you how to make it perform like new. With all types of zeolite 
to choose from, he can provide the kind you need. Whatever the type, 
you may be sure it will give maximum capacity and years of efficient 


service. 


How to make it deliver up to 10 times more soft water 


If your softener uses one of the older type zeolites of low softening capacity, 
ou can switch to one of the amazing new Elgin high capacity types. In this 
way, it may be possible to get as much as 10 times more soft water from your 
softener. But even if the zeolite in your softener is entirely satisfactory, we 
can increase its Capacity as much as 44 and prevent future costly zeolite 
loss. The ingenious Elgin Double Check type manifold, adaptable to any 
make of water softener, makes this possible. It permits the use of a deeper 
zeolite bed in your present softener which provides the added softening 
capacity as diagrammed below. Your Elgin representative can show you 
how this manifold arrangement can be installed at low cost in your 
water softener 
ELGIN SOFTENER CORPORATION 
132 N. Grove Avenue, Elgin, tli 


WRITE US TODAY for full particulars 


ELGIN WATER SOFTENER 
Gives Up to 44% More Seft Water 


Where new equipment is required, the 
advanced Elgin “Double Check” Water 
Softener is your best buy. Compared with 
others it delivers up to 44 more soft 
water; prevents costly zeolite loss; costs 
less to buy and operate. Ask for 
Bulletin 610 


SOUTHERN POWER & INDUSTRY FEBRUARY 952 





Variety and 
Versatility 
to fit your 
Needs Exactly 


—_ 





“PACKAGED” 
AUTOMATIC 








Chromatos Immersion Meoters with tin the 








for portable or permanent we. C 

Immersion Units, equipped with sludge 

wer the side of the tonk for direct he 
ms meta! sheaths to resist the 








9 
eg: 
"e 


f the liquid compounds 


combining Heater and Thermostat in one unit 


ready to go on your Jobs! 


@ CHROMALOX ‘Packaged’ Electric Heaters are ideal as 

permanent or portable heat sources in tanks, drums, 

process kettles and other containers. With CHROMALOX 

Heaters you can heat accurately and maintain the 

temperature of degreasing, cleaning, pickling and 

plating baths. You can melt greases, asphalt and 

similar viscous fluids. CHROMALOX Units may be had 

in the types, sizes and wattages required to efficiently 

do your heating jobs. They are available with sheaths 

of copper, stainless steel, alloy and lead for resisting 

the corrosive actions of the solutions you are using 
walled heat ep te 
Aroclor or heot tronsfe 

water heating opplicat 
aah quateaiten ben 

Netion-wide engineering service for : 
on-the-job assistance an 


dations. Write, wire or phe 
name of the Chromalox Engineering For complete details showing 


a tet rvi . 
a how to use Chromalox Heaters 


CIHIROMAILOX in your applications. 
Elect Heat for Modern [ndustiey, 


’ NE Atienta. Ga.; L. R. Ward Co, 27 ‘ merce St., Dallas |, Texas; 932 MA M Bidg 
“ B 


B. Roger 100 Dtree 
New Orteans 15, 1519 8. Boston 8 Tulsa 5, Okla: WR. I . Oo. Rox Raleigh, WN. ¢ 
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OP ES Applied to Hydraulic Couplings 


GIVES PRECISE FEED AND LEVEL CONTROL 


at PLANT YATES of ceorcia power COMPANY 


Remarkably close feed-flow and water-level control is 
being demonstrated daily by the COPES Balanced 
Flow Control at Plant Yates of Georgia Power Com- 
pany, Newnan, Georgia. Units 1 and 2 went into 
service late in 1950. 

Each unit includes a 3-drum, dry-bottom, radiant- 
type Combustion Engineering-Superheater boiler de- 
signed for a maximum continuous rating of 975,000 
pounds per hour. Loads have been carried as high 
as 1,050,000—as low as 250,000—pounds per hour 

The COPES Control, applied through the hydraulic 
couplings of the feed pumps, matches feed flow 
almost perfectly to steam flow, and stabilizes water 
level within plus-or-minus one inch. Independent of 
meters and other controls, it can remain on full- 
automatic when they must be out of service for any 
reason. Duplicating COPES Control is on order for 
Unit 3, scheduled to start operation next winter. For 
complete data on COPES Balanced Flow at this 
utility write for Bulletin No. 489. 


NORTHERN EQUIPMENT DIVISION 


Continental Foundry & Machine Company 
223 GROVE DRIVE, ERIE, PENNSYLVANIA 


Headquarters for Feed Water Regulators - 


* Level Controls + Hi-Low Alarms 


y hoe 
(B) Air impulses from the 
COPES Balanced Flow Con- 
trol actuate this controller on 
the hydraulic coupling to con- 
trol the speed of each boiler 
teed pump 


(A) COPES Recirculating 
Valve used with the Minimum 
Flow Control System to pro 
tect the pumps on light loads 




















Schematic shows COPES Balanced Flow Control installed for 
each boiler at Plant Yates. Responsive to three influences steam 
flow, feed flow and water level--COPES applies air impulses 
to position individual controller for the hydraulic coupling of each 
motor driven pump. Two pumps are normally paralleled, with 


the button to start or stop its motor 

Feed valve is normally wide open, but can be cut into automatic 
service at any time 

COPES Minimum Flow Control protects the pumps against over- 
heating on light loads. 


Pump Governors - Differential Valves 


Reducing Valves + Desuperheaters 


(C) The COPES Feed Valve 
installed in a vertical line, is 
normally wide open but may 
quickly be placed on fully 
automatic, if and when this is 
desired 


(D) The COPES Balanced 
Flow Thermostat has steam- 
flow and water-level elements 
mounted rigidly on the frame 
of the water-level element. It 
is rugged 
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STRONG, SMOOTH-BORE 


Here’s Why You Get CASING 


LOWER HIGH-PRESSURE PUMPING COSTS | 


with this distinctively new | ge 
class HMTA | 


horizontally split to permit 
access to rotor assembly without 


multi-stage centrifugal pump Seanocenreneaies 


UNIT-TYPE ROTOR 


Check the many distinctive features of Ingersoll-Rand’s Class HMTA ASSEMBLY 


high-pressure centrifugal pump. See how they all add up to important 
long-range savings in installation, operation and maintenance. For 
here is the completely modern answer to the problems inherent in 
including wunpellers, wearing 
high pressure pumping service—a pump that’s designed around the rings, and stationary channel 


rings with interstage liquid pes 


latest advances in hydraulic engineering. sages. All elements self-aligning 
all precision-machined for high 


Operating efficiencies stay higher, longer—because all running clear- sustained efficiency 
ances are proportioned for minimum wear and materials are carefully 
selected for dependable performance. Maintenance is easier—and POSITIVE INTERSTAGE 
there’s less of it—with simpler, more rugged construction and greater SEALING 

accessibility throughout. And spare parts inventories are lower due 
to increased interchangeability between stages. \ 


HMTA pumps may be equipped Your nearest I-R representative 
with the Cameron Shaft Seal will be glad to give you complete 
and with sleeve or ball bearings, information. Or write for your 
as desired. free copy of Bulletin No. 7233. 


~at all temperatures and pres- 
sures is provided by corrosion 
resistant, metallic rings which 
form the fit between channel 
rings and casing. These rings 
form the most efficient, prectical 
seal yet devised, contributing to 
the higher efficiency of the 
HMTA 


MULTIPLE-VOLUTE 
DESIGN 





De 


~assures complete radial bal- 
ance of impellers over entire 
range of pump operetion 


These and many other new 
HMTA features add up to 


Ing ens oll “ Rand pont ‘ane o ¥, © GREATER DEPENDABILITY 


CAMERON DIVISION 678-10 * HIGHER SUSTAINED EFFICIENCY 

* LOWER MAINTENANCE COST 

CONDENSERS © PUMPS © COMPRESSORS @ ROCK DRILLS 
AiR & ELECTRIC TOOLS ©*© GAS ENGINES © DIESELS 
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HOTEL 
STATLER 


“Where you 


really are 
a guest” 











would have cheered a bath like this... 


THERE’S A REASON Next time you 


chuckle over one of these clever Statler cartoons in 
your favorite magazine, remember that there's a 


reason for the plentiful supply of hot water for the Serco Type TR-21 self- 
, operated Temperature 
guest's beth Regulator with flonged 
valve. Liquid expansion 
provides the depend- 


SARCO TEMPERATURE REGULATORS able operating force. 
on all hot water heaters, as for example at this new / 

Statler in Washington, D. C. These regulators include 
one 6", three 4” and one 3” Sarco Type TR-21 


For more than 25 years, Sarco self-operated Tempera- 
ture Regulators have been used as standard equipment 











on storage type hot water generators. 


For water always hot enough, never too hot, specify 


Sarco. 


New bulletin No. 603 lists tem- 
perature controls for every type 
of water or oil heater. 


\ A i (; ) anion beicota storage 
water heater in the Hotel Statler, 
w. hing’ , D.C. sh ing the 4” 

COMPANY, INC, Sarco R n k Hed oh 


all five weter heaters ore 
EMPIRE STATE BUILDING, NEW YORK 1, WY. Sas a 
SARCO CANADA LTD., TORONTO 5, ONTARIO , 


REPRESENTED IN PRINCIPAL CITIES 336 
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Proper piping is essential in order to realize 
the benefits inherent in reheating steam to 
higher temperatures—increased volume 
per pound of water evaporated . . . reduced 
condensation in lines, casings, cylinders, 
etc. . . . improved BTU output better 
fuel economy. 


Remember when 750° F. was thought to 
be a high reheat temperature? Even then 
P.P.&E. was ahead of the needs in piping 
that would carry the load. As the trend 
toward higher temperatures continued, 
P.P.& E.'s experience accumulated. 


That's why the conditions encountered 
in present-day reheat temperatures over 
1000° F. are thoroughly understood by 
P. P. & E. engineers—and why adequate 
materials, design know-how, methods of 
treating and fabricating, and testing pro- 
cedures are available. 


Look to Pittsburgh Piping and Equipment 
Company for the experience, and the lead- 
ership in methods that assure greatest safety, 
highest efficiency, and longest service from 
high temperature, high pressure piping. 
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BP me 


at REHEAT 


Gos-fired, electrically 
controlled furnoce used 
in processing reheot 
piping ot P.PL&E 


P. P. & E. Products 


Carbon Steel Piping Forged Piping Materials 
Cast Iron Fittings Headers 

Cast Steel Fittings Manifolds 
Chrome-Moly Piping Pipe Bends 

Copper Piping Stainless Steel Piping 
Corrugated Piping Van Stoning 

Creased Bends Valves 

Expansion Bends Welding Fittings 
Flanges Welded Assemblies 


AND EQUIPMENT COMPANY 


10 Forty-Third Street 


Pittsburgh, Penna. 





Because we fit the tubing 
to the job, 


NATIONAL SEAMLESS 
is paying rich dividends 


in industrial plant service 


@ Here at Tubing Headquarters, we have helped many 
plant engineers get longer. more effective service out of 
tubing. We've been able to do this because our engineers 
have a wide knowledge of tubing analyses—and what they 
will do—that is probably unsurpassed. 

In some cases we have been able to double or even triple 
the life of tubing service, simply by recommending a grade 
of steel more suitable to the job. 

\s the world’s largest manufacturer of tubular products, 
we have amassed a file of case histories that covers just 
about every tubing problem—whether the tubing is used for 
boiler tubes. evaporators, condensers, heat exchangers or 
special uses in chemical and textile plants where corrosion 
and temperatures are important factors. We've learned 
which of the various steel analyses assures the best buy 
the best cost-service ratio when exposed to certain condi 
trons 

Engineers who have used our free consultation service in 
the past are reaping rich dividends today. As the demands 
of industry go up, and the wear and tear on equipment in 
creases, NATIONAL Seamless Tubes that were properly ap 
plied in the past are now holding down tube replacement 
costs to an almost irreducible minimum. 

When you plan for future construction, remember that 
NATIONAL Seamless Tubes are manufactured in a complete 
range of sizes: and in all analyses, whether low carbon 

medium alloy or stainless 


All National Seamless Tubes are pierced 
from solid billets of high quality steel. 
This method of manufacture results in 
absolutely uniform wall strength, since 
there ore no longitudinal welds to 
weoken the tube. 


NATIONAL TUBE DIVISION 


UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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An evaporator 
that’s Lummus- 
engineered is 


well-engineered. 


0.2 ppm vapor purity for Pennsylvania Power & Light Company 


Sunbury Steam Electric Station Customer-conducted field tests Important To Note—In these 
. p 


of Pennsylvania Power & Light tests, favorable purity was main- 


tained at 50% 


on #3 unit, however, showed re- 


Company is noted for its many sults that far outstripped design design 


One 
24,000 lb/hr capacity and the 


over 


modern features. And right at “specs”’. test showed a capacity, a stability that 


home in these efficient up-to-date wouldn’t vary if load went down 


surroundings are three Lummus vapor product had a solids con- to only 25% of design. 


Bubble Tray Evaporators (one tent ranging from only 0.2 to 0.3 


of which is shown above). 


Each unit was designed te 
produce 20,000 lb/hr net vapor 
at 1.0 ppm purity with a shell 


ppm despite a 3,200 ppm shell 
concentration. Other tests pro- 
duced 30,000 Ib hr with a purity 


value averaging 0.6 ppm—well 


Also Important To Note— You 
can always count on Lummus 
for similar top-flight results from 


all types of heat exchanger 


concentration of 3,000 ppm. below design guarantees, equipment. 


THE LUMMUS COMPANY 


HEAT EXCHANGER DIVISION « 385 MADISON AVENUE, NEW YORK 17, N.Y. 


LUMMUS 
_—_a, 


Atlanta * Boston * Chicago « Rock Island « Cincinnati « Detroit * Houston * Tucson « Tulsa « Salt Lake 
City * Minneapolis « Pittsburgh + Rochester « Albany « St. Lovis * San Francisco * Wayne (Phila.) « Athens * 


Buenos Aires * Honolulu * London * Manila * Toronto « Paris * Rome * Lima * San Juan, P. R. « Mexico City 


rtace Condensers « Evaporat « Extraction Bleeder Heaters « Steam Jet Air Ejectors « Steam Jet Refrigeration 


e Barometric Condensers « Heat Exchangers for Process and Industrial Use « Process Condensers « Pipe Line Coolers 


HEAT EXCHANGER DIVISION 
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Look Outside 


Greatly increased radiating area means greater cooling efh- 
ciency. More important, cooling efficiency stays high, re- 
gardless of operating conditions. There are no enclosed 
external air passages to clog and cause overheating. If oily 
dirt sticks, just wipe or blow it off. No matter how bad 
operating conditions are, this motor can be easily kept clean 
and cool running. Electrical parts are protected against 
corrosive atmospheres by cast iron yokes and end housings. 


ook Inside 


Double-shielded, heavy-duty ball bearings require no main- 
tenance in ordinary service under most conditions. However, 
they can be lubricated without disassembly if required. 
Double shielding prevents over-lubrication, leading cause of 
bearing trouble. Rotating seals, where shaft extends through 
housings, keep dirt and moisture out of bearing chambers. 
Die cast rotor and interphase insulation are further assurance 
of long life and low maintenance. 


See wuy THIS IS ae 


Serviced... 


YOUR BEST MOTOR BUY & oe... 00 ie 


Certified Service ‘ahese ond Soles Offices 
throughout the count 


H™ Is A MOTOR that is different from conventional TEFC motors; built 
with an entirely different cooling system that gives you big savings in ; magnetic ond combing- 


7 j s tien storters; push but- 
lower maintenance, more continuous service and less trouble in the toughest ; ton stotions ond compo- 
nents for comoelete con- 


locations. Clogging can easily be prevented in the Allis-Chalmers Type APZ trol systems 
TEFC motor since areas that might collect dirt are exposed and easy to clean, TEXROPE — Belts in 


CONTROL — Monvel, 


oll sizes and sections 
GET DETAILS NOW — Ask your nearby Allis-Chalmers |  stenderd ond Vor 
Authorized Distributor or District Office for more com- , Se coo, were 
plete information on this bigh performance TEFC ote 
motor. Or write direct to Allis-Chalmers, Milwaukee . \ PUMPS — Integral 
1, Wisconsin. Ask for Bulletin 51B7225. A-3578 ‘ motor ond coupled 


types from % In 
Texrope ond Vori-Pitch ore Allis-Chalmers trademarks. to 72 in. discharge 


ALLIS-CHALMERS” 
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ASHCROFT RECEIVER DURAGAUGES 





FOR PNEUMATIC TRANSMISSION 
AND CONTROL SYSTEMS 





A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECT 


MAKERS OF ‘ASHCROFT GAUGE HANCOCK VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF SHAW-BOX CRANES, BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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‘ Warren Horizontal Duplex 
W arren-Quimby Hydraulic Pump 
Gear-in head Screw Pump <« ’ 








Warren Condensate Pump 


WARREN PUMPS 


Maintain efficiency « Operate at low cost e* Are long-lived 


CENTRIFUGAL 
Single and Multi-stage 
Pressure range: Up to 1200 P.S. 1! 
Capacities: Up to 50,000 G. P.M. 
Types: Horizontal and Vertical 
Impellers: Open or Enclosed 


RECIPROCATING 
Horizontal and Vertical Single Piston 
Horizontal and Vertical Duplex Piston 
Single and Duplex Outside Packed Plunger 
Warren Type “L” Single-Stage eee ae Conpeane Hydraulic 

Single-Suction Liquor Pump Automatic Pump and Receiver, etc., etc., 


WARREN-QUIMBY SCREW PUMPS 

Gear-in-head and External Gear and Bearing 

Capacities: Up to 3000 G.P.M 

Pressures: Up to 200 P.S. |. on low viscosity 
liquids; practically unlimited on 
high viscosity liquids 

Horizontal or Vertical Mounting 


WARREN-QUIMBY ROTARY PUMPS 
Gear-in-head and External Gear and Bearing 
Capacities: Up to 1000 G. P.M 
Pressures: Up to 250 P.S.! 
Horizontal or Vertical Mounted 
Warren Type DBL, Single-Stage Warren Two-Stage Volute 


Sen our uvmping roblem f 1 No > f . : 
Double Suction, Centrifugal Pump end y pumping pre ~ 3 Centrifugal Pump 
neers will recommend the right c » f the t 





Warren-Quimby External Gear 
and Bearing Rotex Pump 


WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS 


Ww 4. ~St ~ 
arren 4- and 6-Stage — —<— Warren Horizontal ‘Realwear 
Centrifugal Pumps Duplex Piston Pump 


Warren ‘Compacunit’—4 Types—42 Sizes 
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Meet the Grandaddy of all Turbines 


The first turbine-driven generating set to produce current on a 
commercial scale in the United States was this De Laval unit 
installed at the Chicago World's Fair in 1893. Grandad was 

a fast man in his day too. . . he delivered 10 hp at 24,000 rpm. 
Just four years later, four De Laval 100 hp turbine generators 
operating at 2840 psi, 750° F and two 50 hp turbines operating 





at 1420 psi supplied all the power for the Stockholm 
Exhibition. That is high pressure, high temperature operation 
even by today’s standards! 


Next time you're in our neighborhood stop in and see 
Grandad. He is on display in our reception room. Then let us 
take you through our shops . . . there you'll see how the 

finest turbines in the country are built. 


and here are a few of his Grandsons— 
Ee e 





7500 KW De Laval turbine This 11,500 KW De Laval Power for a New England 
generator installed in the turbine generator and another textile mill is generated by 
municipal power plant of the just like it will soon be these three 1000 KW De Laval 
city of Lubbock, Texas. supplying power for one of geared turbine generators. 
The 15 stage turbine is designed our key Naval bases, 

for 600 psi, 825° FTT. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 

DE LAVAL 
TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 


im. 122 
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OKOLITE-OKOPRENE CABLES 
==>» 


EEA 


No braids to rot — resists moisture, 
ozone, sunlight, oil, chemicals, 


HEAT. MOISTURE and COLD (MRSS 


Circuit Security 


Heat, moisture and refrigeration along the feeder 
circuits constantly threatened the power supply at the 
Falls City Brewery Company. A utility tunnel, carrying 
steam, gas and water in addition to the main power 
lead to the brewhouse and bottle shop, was the principal 
problem. Here, as in so many other process industries 
where power interruptions cannot be tolerated, 
OKOLITE-OKOPRENE cable was used. 

Wherever rugged industrial operating conditions 
are found, electrical engineers specify service-proved 
OKOLITE-OKOPRENE cable. They take advantage of the 
Okonite program of constant research to provide 
longer-lived cables. They know Okonite’s exclusive strip 
ptocess ... how the insulation and the sheath are 
applied simultaneously and vulcanized only once in a 
metal mold, assuring perfectly centered conductors, 

a more stable and longer-lived insulation and sheath 

Industrial plants, railroads, mines and utilities insist 
upon OKOLITE-OKOPRENE cable for long-term 
dependability and economy ... management too, knows 
Okonite standards. For further information on 
OKOLITE-OKOPRENE cables, write for Bulletin SP-1053 
The Okonite Company, Passaic, New Jersey. 


LN TN 


“OKONITES 
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Surrounded by steam mains''’ and moisture’ *' — even occa- 
sional flood conditions—Okolite-Okoprene cables ‘’ carry power 
to brewhouse and bottle shop through this utility tunnel 


A 7. oe. \ 8 





Regulated from this contro! panel, 4 main circuits of Okolite- 
Okoprene cable feed production facilities under severe moisture 
conditions and in proximity to steam mains and refrigerant lines 


} ' 
iis ’ 


“ insulated wires and cables 








—— YEARS AGO the automobile was a rich 
man's toy. TV and radio were unheard of. Re- 
frigeration? You hung a card in the front window 


to signal the ice man. 

Today we drive 40 million cars, listen to 90 mil- 
lion radios, keep food in 33 million refrigerators. 

Yet millions in the rest of the world are still 
groping in the primitive darkness of 40 years ago. 

Why have we moved ahead? Competition is a 
chief reason. Only competition in business has made 
luxuries commonplace in your home today. Compe- 
tition, for example, in the production and sale of 
steel and things made out of steel. 

Steel makes progress possible—in war or peace 

. in the manufacture of everything from table- 
ware to tanks, razor blades to skyscrapers, baby 
carriages to “Big Mo’”’. 

How well does this competition of ours work 
in the steel business? 

... The U.S.A. shows an 83.4% gain in steel out- 
put between 1939 and 1950. The rest of the world 
shows an 0.8°; loss. 


. » - In 1939, the U.S.A. under “competition’ 


made ', of all the world’s steel. Today we produce 
half —all with only 6% of the people in the world. 

. Steel workers under ‘‘competition” gained in 
jobs, too. There were 449 thousand jobs in 1939. 
Today —637 thousand. 

The steel industry is just one example of how a 
free competitive system works. Ours is the security 
millions of people in the world dream of when they 
embrace such dead-ends as “planned economies’’. 

Look around and see what happens when people 
hand their jobs and factories over to the government. 
Or have them taken by law. Or by force. Name it 
what you will—‘“‘communism”, “nationalization”, 
“socialism’”’,“‘regimentation”’ —it is a one-way street, 
and no turning back. By then people no longer own 
government. Government owns the people. 


This report on PROGRESS-FOR-PEOPLE is published 
by this magazine in cooperation with National Business 
Publications, Inc., as a public service. This material, in- 
cluding illustration, may be used, with or without credit, 
in plant city advertisements, employee publications, 
house organs, speec hes or in any other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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Nothing but the best 
Ma the een 


Sal 


ee ee ee ee a 


Roy France and Sons, Miami Beach, Floride 
Consulting Engineers 
Jorgensen & Schrefler, Miami, Florida 
Contractor 
Feldman Building Corp., Miami Beach, Floride 


Another Prominent Florida Hotel Reports — 


“NO HOT WATER COMPLAINTS 


witt POWERS conrrot 


Preventing OVER-heated water supplied to plumbing fixtures and 
reducing the consumption of high cost fuel make POWERS auto- -. moon et nt 
; ‘ ater Storage Heaters 
matic temperature regulators a highly profitable investment. Fuel > View Hotel 
. . ’ ‘ They re self operatin 
savings alone often pay back their cost several times a year < a jas dice hone Yow 5 pte 


passed for 


DEPENDABILITY 


POWERS NO. 11 
REGULATORS 


Better Control—Less Maintenance assured by durable construction 
and these features: Overheat protection; temperature adjustment 
has OILITE thrust bearing; valve stem lubricator and 
SILICONE grease provide more accurate control and 
minimum of maintenance. Bulletin 329 gives full 

information. May we send you a copy? 





Modern ® + SKOKIE ML fice e { he 
Soan 13, 1, 3819 N. Ashiend Ave. + New York 17,N.Y 
231 East 46th Street * Les Angeles 5, Cal., 1808 West Sth Street 
Toronto, Ont., 195 Spadina Ave. * Mexico, 0. F.. Apartado 63 Bis 
Honolulu 3, Hawaii, P.O. 2755—450 Piikoi at Kone 


THE POWERS REGULATOR COMPANY 


142 Spring St. N.W., Atlanta, Go 
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CLEAVER - BROOKS wey BOILER 


[FOULS 


Construction 


MEANS HICH HEAT TRANSFER — GUARANTEED 80% EFFICIENCY 





he basic reason for the high steam demands minimum man 
thermal efliciency and low fuel power needed for operation and 
costs of Cleaver-Brooks Steam Boil- maintenance clean space sav- 
ers is graphically shown above ing low cost installation de- 


Note the original and exclusive pendable performance burns the 


Cleaver-Brooks four pass construc 
tion of the boiler. The four com 
plete passes of combustion gases poate is the name Cleaver 
traveling through the entire tube Brooks, it stands for the first and 
length of the boiler proper enables finest in steam boilers. Standard 


the boiler to absorb the greatest models available in sizes from 15 Cleaver-Brooks 


» y 
practicable amount of heat from to 500 HP, 15 to 250 psi, oil, gas, 
the fuel burned combination oil and gas firing. STEAM BOILERS 


the first and finest of their class 


fuel most available and most eco- 
ymical in your area oil « 


{/l Cleaver-Brooks boilers are of 
the four pass design and the maxi 
mum useable heat is absorbed in 
these four passes before the com- 
bustion gases leave the boiler. 


Cleaver-Brooks steam boilers 
offer many advantages . . . quick, 
effortless response to fluctuating 
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Mr. Insulation says: 


| “Start out with the right materials 
properly applied ...and dividends 
from your insulation investment 


will be never ending.” 


Here are two important reasons why it will 
pay you to let Johns-Manville serve as your 


insulation headquarters: 


YOU GET THE RIGHT MATERIALS — 
Regardless of the service conditions on your job, 
Johns-Manville has an insulation that fits the 
need. That's because Johns-Manville manufac- 
tures a wide variety of insulations of asbestos and 
other selected raw materials—for service from 
i00F below zero to 3000F above. Johns- Manville 
offers this complete line because industry re- 
quires many types of insulations and because no 
one material can properly serve as a jack-of-all 


trades for use on all jobs. 


Johns-Manville 


YOU GET THE RIGHT APPLICATION— 
Insulations serve at top efficiency only when 
properly applied. J]-M Insulation Contract Firms 
have men with generations of insulation experi- 
ence and training in Johns-Manville application 
methods. The way they engineer your job is your 
assurance that your insulation investment will 


pay a high return through the years. 


Why not call on insulation headquarters for 


engineering advice about your insulation work. 


J-M Insulation Engineers are available to help 


select the right insulation for your par- 
ticular service conditions. Write Johns- 


Manville, Box 290, New York 16, N.Y. 


JM 


YW 


oaks INSULATIONS 
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CHAPMAN LIST 960 





fl 


An exceptionally wide range 


of services is covered by this 
small forged steel gate valve 

giving you the Same consistent 
top level performance on many 


different jobs. 


Cheb tbritrecerethteeeccee 





the one 


Forged Steel Gate Valve 
that gives you this 


DL 


>> 


, 


TTL 


_ i | 


Chapman List 960 


Forged Steel Gate Valves are man- 


ufactured in sizes from Ye" to 2 


inclusive,and in these 2 types:(1) 
Rising stem with yoke (shown), 
and (2) Rising stem with inside 


>t 


4-WAY 
PROTECTION 


aim 


screw. Bonnet joints are either 
gasketed or metal-to-metal. Pres- 
sure range: 2000 Ib. at 100°F. — 
380 Ib. at 1000 F. Forhigher pres- 
sures, specify List 990. Send for 


illustrated Catalog No. 10. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 
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Timely Comments 


Aluminum BY THE END OF 1953, six Southern anc 
. will be producing approximate]; > | 
Production primary aluminum. Arkan 
in the South lina, Tennessee, and Texas 
have over 590 million lb of ann 
construction; and an additional 320 million lb planned 
annual Southern and Southwestern production per year 


miately 1,690.3 millions of pounds 


Primary annual aluminum capacity in the United 
pounds at the end of 1951. An additional 847.0 wiil be 
scheduled for completion in 1953. When all of the new fi 
try will have double the primary capacity it had at the 
about 3 billion pounds 


Six new reduction plants are included in the expansi 
Northwest; the other four in the South and Southwest 
) 


plants using natural gas. A Texas plant will obtain its 


not heretofore employed for the production of aluminum 


Alcoa’s $80 million lignite-fueled aluminum reduction plan 
Rockdale, Texas, is of particular interest. The power plant is being designed and 
and will be operated for Alcoa by the Texas Power & Light Company. Initially, 
generating plant will be supplied with lignite, which has been crushed and 
directly as fuel. Later, according to present plans, a carbonization plant 
remove low-temperature tars from the lignite. Remaining “char” 
valuable chemical by-products will be recovered from the tars by 


There were a number of significant new developments ir 
ing 1951. From the research laboratory came a n¢ 
highest-strength aluminum alloy previously in use. It 
in aircraft construction 


The forging process is being extended to larger parts 
for aircraft. One forge-tapered wing spar replaces about 
I gz S} t 


riveting, and saving about 50 lb in weight in the plane fe 


Two of the major automotive manufacturers introd 
experimental automobiles incorporating many advanced 
basis. These units make significantly greater use of 
production. The automotive manufacturers also have 
increasing numbers 


For some time the possible use of aluminum in automobile radiators 
consideration and the aluminum industry has done a great deal of researc 
tial application 


Increasing use of aluminum in materials handling equipment has been 
larly in devices operated or transported manually. By boosting the efficiency 
handling operations, the metal is helping to save many valuable man-hours 
types. 

A new high-strength non-heat-treatable sheet and plate alloy, designed for pressurs 
vessels, was introduced. Aluminum coiled tube, made of a new alloy, is suitable for many 
general purposes, such as gasoline and oil lines for internal combustion engines, gas lines 
for stoves and heaters, and air or vacuum lines in brakes and instruments. Aluminum is 
continuing to expand into fields previously dominated by copper, such as the tubing men 
tioned above and conductors. 
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How CONSECO Triple 
Element Steam Jet 

Air Ejectors Help 

Trim Costs at... 
HARBOR STEAM PLANT 


"Test triple element, two-stage Conseco Air 
es Ejectors constitute parts of units No. 3, 4 and 5 
CONSECO service is available for which are installed in the Harbor Steam Plant, Los 


designing, manufacturing and in- 
— Angeles, California. Each ejector operates with 


steam at 400 psig, 850 deg. FTT and serves a twin 
70,000 sq. ft. Conseco Condenser ,handling a 
75,000 kw turbine 


stalling Steam Jet Air Ejectors for all 
requirements yf the power, chemical 
and process industries Write for 
a copy of our new Engineering Bulle 
tin N 103, describing Conseco 


Ejectors in detail and giving valuable 





SERVICE & 
= + p. owe ENGINEERING COMPANY 
| : HOBOKEN, N. J. 


r— 


Z Bia ; 
DEAERATORS CONDENSERS CLOSED HEATERS EVAPORATORS 
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Industry Speaks 


Atomic Energy and Industrial Mobilization 


Adapted from remarks prepared by Gordon Deon. chairman 
United Stotes Atomic Energy Commission for the Annual 
Industrial Mobilization Dinner of the American Ordnance 
Association 


Economy Penetration 


Something for Everyone 


Manpower Requirements 


wer net relative 
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Shop Maintenance Methods 


Ideas .. tools . . devices 
BIG ITEMS 
in Esso's Louisiana Division 


Efficiency improved by modern shop .. . 


ee ee but tools and devices often big pay-off 
of its Baton Rouge, Louisiana, 
refinery’s shop operations under 
me roof—in a $2,500,000 central treatment) and top notch utiliza- and that optimum working condi- 
mechanical maintenance building, tion of materials handling equip- tions provide for more output per 
containing over $750,000 in ma- ment in mainte ice work man 
chine tools and equipment Esso has found that the new However, Esso’s engineers stress 
This huge ultra-modern § shop machine to and material han- that the best maintenance improve- 
was described in the May, 1951, dling equipment turn out more ments, insofar as return on invest- 
issue of SOUTHERN POWER & IN- work per man, that joint use of ment is concerned are frequently 
DUSTRY by E. C. Magee, division en- common facilities by the crafts re- small in capital cost. Here is how 
gineer of the refinery. The 141,000 duces the original investment and suggestions, ideas, and kinks from 
q ft building featured controlled subsequent maintenance, that time five machinists of the mechanical 
conditions (air conditioning, hu lost in transporting jobs and mate- department are paying off in daily 


midity control, and _ acoustical rial between shops is eliminated, maintenance operations 


Improved Work Method No. 1. 
Metal Cage Holds Valve Seats 


By JOHN MAY 














age is designed to prevent loose 








from rising with the 
It consists of a 

- of holes cut in the 

» that pump efficiency 


ty the 


will not iced n the cage is welded 





inderside of the 
the valve port of the 


length so that its be 





1 


edge of the valve seat 

















‘asting of the pumy 














£ PUMP 
CROSS N) 


CASTING 
C SS SECT N 
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2" Bout Improved Work Method No. 2. 
3" NUuUT— 


I" TAPER Removing and Installing 


PISTON RINGS 
SLIPPED OVER 


DEVICE Compressor Piston Rings 


THIS SECTION . 

MADE OF PIPE By LOUIS L. PETERSON 

WITH A SLIGHTLY 

ae OF piston This metal sleeve has an inner diameter slightly 


; 


larger than the outer diameter of a compressor piston 
It is equipped with a cap and jack screw at one end 
PISTON RING for positioning the pisto 

GROOVES ——~- Slip all rings over the device at the tapered end 
Slip the two oil rings on f o they will be 
bottom (1A and 2A Lower the entire assembly over 
the piston to a point immediate 

ring groove 1) and sere 

piston so that the assembly w 


Slide the bottom oil ri: 


PISTON 


WRIST PIN it will slip into the 
Screw the 


bly 


CONNECTING ROD 
ontinue on in this manner 


Improved Work Method No. 3. 
Setting Valve Tappets on Compressor Engines 


By JOSEPH D. LANDRY 


this special tool, adjust 


on the tappets of compressor 
engines can be made while the com 
pressor is in operation. The box @ooee 
wrench part of the device loosens cats 
ightens the lock nut; the screw 


ion adjusts 
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Improved Work Method No. 4. 


Removing Keepers from Fuel Injection Valves 


By MARSHALL G. PRUYN 


rhe keepers on compressor fuel 
injection valves are split in half 
and wedged around the outer pe- 
riphery The wedged portion fits 
ints a a washer vni 
stalled 
the Valve turn spring 
and washer fit together 
manner at the slotted poi: 
valve stem that they hok 
on the valve return spring 

We often encountered difficulty 7 ‘ 
when installing and removing these — 
keepers as the high tension spring 


FUEL INJECTION 
had to be depressed by hand and VALVE ASSEMBLY 


a 


held while the two halves of the 
keeper were manipulated into posi 
tion on the valve stem. The illus- 
cee ies PIPE SLIGHTLY LARGER THAN pase pate 
trated device will easily perform BOTTOM PORTION OF FUEL 

‘ INJECTION VALVE 

this job. Fuel injection valve is ir 


position with the spring depressed 


improved Work Method No. 5. 
Tool Holder for Facing Compressor Valve Seats 


By MAX E. LOUBIERE 


When recondi ling a compres 
sor valve, it is often necessary to 


machine the seating surface in a 


lathe The other surfaces of the ve SE[ Ba Ton, ‘OFF HE SE 
Valve must iso e machined t : SURFACES. a ONE 
maintain the orrect lift Quite \ ii | ‘ 

often these operations are accom- 

plished on a separate basis, using 

several machines ind = different 


tools The illustrated specia mul | Z a FB < 


tiple tool holder, which accommo : ‘ ay Fee Ss 


dates four cutting tools, can be 


, : : | & “y — Ze, 
used to perform all the machining . a WS SEY, 4 
operations simultaneously on one ° 
lathe 
MPRESSOR VALVE 
SEAT 


und Allen B. Smith oi Esso Standard 

is gro work methods have 

1dapted from t mpanys extensive Coin-Your-Ideas employee 
»stion system 
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SPS! ENGINEERING REFERENCE DATA 
BOILER TUBE DEFECTS 


BOILER TUBES 


What can happen... 
cas aoe .. what to do 


severe enough t 
the metal, low 
cause. In the 
the tubes act 
Pitting and Corrosion— 
ethods P ement 


ec 


External Corrosion— f Bowed Tubes— 


By HARRY M. SPRING 


Chief Inspector, Boiler Division 


Quenched Cracks— 


and JAMES G. SYLVESTER 


Research Engineer E : 
rosion— 
Mutua! Boiler and Machinery Ins. Co 1 


4 


Brittle Rup fure— 
Bulges— ef 


Laminations— 


Burning— 
re jent, wide-qwore é Embrittlement Cracks — 


ner 


Ductile Rupture— 


\ UCH has bee Written about ect that il ) it The 
. this and that in a steam boile di i are included 
and about tube defects. T) 
sell endian Ghai tn tan toe Pitting and Corrosion 


selves and summarize the many d ‘ f cause 








CUT OUT AND SAVE TUBE TEMPLATE 
SQUARE, BUTT WELD OF SAME SIZE AS TUBE 
BACK IN PLACE ELECTRODE 


LOW SPOT 
ON TUBE 














PIT-HOLE BEING “ SIDE TUBE 
WELDED FROM INSIDE Tus 


Window Welding Use of Tube Template 
or a badly pit ibe is not accessible lasting of tubes at furnace temperatures is so gradua 
. @ small window in that is difficult to detect except with a tube template 
10d through the Meth necking outer tube surface for low spots is 
and then weld illustrated. Wasting may so weaken a tube as to cause 


and if it is possible to build up a ment. By this, we mean daily tests, 


pressure of 1-1 imes the working adjusted blow-down and control of 

water OS in i pressure, other wei pits may de- chemical feed—amounts and types, 
tually reduces the st gt 0 velop leakage and reveal themselves based on these daiiy tests This 
oint where failure o : n th In the case of a badly pitted tube, should be done under the direction 


pitting preferentu ( jacement i the final repair If of a competent plant chemist or 





I 
needle stream leakage a new tube is not available, the pit better; in most cases, a reputable 


corrosion affects ; ) i sealed by welding. Sup- feedwater laboratory specializing in 
pose the pit hole is not accessible this service 
Then resort to window welding, if If free oxygen is the trouble, 
pe ssible That i , Cut out a small isually the tests will reveal insuf- 
window in the : sible side of the ficient deaeration or too low a tem- 
tube, insert a welding d through perature in an open feedwater 

the window, weld it from the heater 

nside, then ‘ 1 bac] in the 

whee External Corrosion 

The lé ( : and pit The wasting of the fireside of 


ting 1s mtro 1 Dol water treat be F D r undér two condi- 


eside of tubes 
moisture to form « 
i by soot blower 
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More 
from moist 


tions commonly it results 
ure plus sulphur-bearing 
soot his may occur in idle boii 
ers with soot coated tubes sweating 
in humid weather. Or the moisture 
may be the result of leakage such 


as Irom tube joints, rain trom a 
leaking roof, or from such sources 
4S pipe joints overhead, safety 
valve discharge lines, etc 
The sulphur in the soot unites 
with the moisture to form corro- 


acid. 


may so weaken the tube as to cause 


sive, sulphurous Wasting 
rupture. 

This condition may extend over 
a considerable length of the tube 
If so, replacement of the tube is the 
remedy. If the condition is lo- 
calized, the tube may be built up 
just as good as new by pad welding 
Overlapping circumferential beads 
of electric welding form the pad 
weld. Piecing the tube is an alter- 
nate repair. 

The cure for this type of chemi- 
cal attack is to remove one of the 
two factors—moisture or soot, pref- 
erably both. 
keeping and keep soot deposits to 


Practice good house 
the minimum by periodic cleaning 
This sort of external corrosion can 
be troublesome in the last pass of 
watertube boilers or in economizers, 
if the flue gas temperature drops 
below the dew point. Operate the 
boiler to avoid this condition 

The second condition causing the 
chemical wasting of the fire sur- 
faces occurs at furnace tempera- 
tures. So called sulphur-trioxide 


corrosion with pulverized coal or 
certain 
fuel oils may be the fault. This de- 


rather new and re- 


vanadium corrosion with 
velopment is 
search is at present underway in an 
attempt to solve this problem 

Wasting of tubes at furnace tem- 
peratures is so gradual that it is 
difficult to detect except W ith a tube 
template For proceed 
same as witl 


repairs, 
exactly the 
forms of external corrosion—pad 
welding localized areas 
or piecing the t 
badly ffected 
The cure 


learn If sulphur trioxide 


there is still more to 
orro 


sion, as evidenced by a robin egg 


blue color, adiustments of fuel-air 


ratio and furnace atmospheres ap- 


pear the answer. If vanadium cor 
rosion, change the source of fuel 


< ipply 


Erosion 

Erosion 18 a s¢ 
ternal corrosion 
the hreside of tne 
ference between ero 
ternal corrosion is tha 
is purely mechanical 
wearing while the latter 
cal wasting. 

An eroded tube may result 


one of three things l 


blower impingement; 
erosion, or (3) mechani 
Soot blower erosion re 
calized thinning of the t 
quently to the point where 
occurs. A soot blower element n 
be warped or shifted axial! 
a steam jet impinges square! 
tube rather than sweeping 
gentially from a proper 
Use of steam or air at t 
pressure is another caus 
Each time a boiler is 
inspection, the tubes 
blower elements should be 
for correct alignment. SI 
on a boiler tube in the vici: 
soot blower jet are causes for 
picion. An experienced boiler 
spector can determine 
hammer if the shiny spe 
sents weakening by erosior 
Fly ash 
causing more concern since 


erosion 18 Aa 


of pulverized coal has become popu- 
lar. It is particularly troublesome 
where cheaper grades of c 
burned to take advantage of 


mere fact that they can be burned 


Deposits — either s 
through the tube w 
temperature gradat 
with dense scale 


500 600 | 


BOILER WATER ar 4° 
ote 


- —— 


TEMPERAT 
1 lel 


AYER OF 
STAGNANT GAS 
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BS Se ae he ek 


by this method. Pulverized anthra Bulges weakened and the action of internal 
cite is a big offender ’ pressure exceeds the strength of 
A bulged tube is the result of 
High velocity impact of abrasiv: } ’ the tube. A buige is the first de 
= overneating inless the buige 1s 
particles is the cause The high : ; . ‘ velopment. Sometimes this cracks 
. foun iniform uround the entire . 
velocity factor is affected by posi : - , = open the internal deposits and again 
tion of baffles, leaks in baffle walls 


that may permit a needle-stream of 


circu rence latter is merely 
ircumference. The la permits boiler water to cool the 


the result of holding a tube turbine rane If so, the bulge does not 
particles to shoot into a succeeding stationary while it ro s. To avoid progress further intil additional 
gas pass or by anchor bolts, U bolt such damage, alway tiled cal deposits build up. If the bulge ex- 
or anything that might cause eddy ing in or out tends far enough, a rupture results 


currents and a swirl of particle ting in one or as described by the section on 


Overheating, resulting l 
laden gases more localized bulges is us ially the Ductile Rupture 
Attention to these factors and result of internal deposits. The de Oil is an excellent heat insulator 


posits may be scale In either which may result in bulging. It has 


control of abrasive content of gases 
ts ‘vent absorp no place in a boiler. This cannot 


case, the depos 
Repairs to a tube worn thin by tion of the heat fl rough the be emphasized strongly enough. Its 
water. The source should be determined and 


as for tube-wall into t 
vall rapidly eliminated. If oil should be found in 


appears the cure 


erosion are exactly the same 
a tube thinned by external corre temperature 


exceeds safe 


sion becomes a boiler, a strong caustic boil a 
atmospheric pressure should be used 
to dissolve the oil before returning 
the boiler to service. The tubes 
should be thoroughly flushed out 
after this boil. Internal deposits 
should be prevented 

If the internal deposits are scale, 
controlled feedwater treatment is 
detective . 

posted he answer. This should prevent 

ver a considera 

ble length of the remove slight to moderate deposits 
ibe, replacement 

s the remedy If the scale deposits are heavy, 

These maintenance they should be removed by mechani- 

nen are piecing 

several defective 


bes 


further buildup of scale and it may 


A bulged tube is the result of over 
heating unless the bulge is found 
iniformly around the entire circum 
ference. The latter is merely the re 
sult of holding a tube turbine sta 
tionary while it rotates 


Blisters are used by defective tube metal. A slag inclusion or pocket 
the surface and will act as an insulator, causing 
] the fireside of the lamination 


t lap-welded boiler 


may be present 
overheating and eventual! blistering on 
A poor job of lap welding during manu 


tubes will als ause blisters to occur 
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cal cleaning or by acid treatment 
The controlled water conditioning 
described in the section of Jnternal 
Corrosion and Pitting is just as im- 
portant in the control of scale de- 
posits 

One more thing about Controlled 
Feedwater Treatment, is that of 
equal importance to the reliability 
of the concern directing the treat- 
the 
the 
treat 
fail if the 
instrue- 


ment, is the administration of 
treatment and daily testing by 
plant The 
ment in the will 


operators fail to carry out 


personnel best 


world 


tions 


Bulging, due to overheating, may 


also result from excessive heat in- 


put or from low water Excessive 


usually from 
Proper com 


heat input occurs 


flame impingement 


bustion conditions are the cure 


Burning 


While excessive internal deposits 


sometimes are severe enoug! t 
of the metal, low 


When the 


the fireside of the 


cause burning 


+ 


water is the usual 


“uuse 
temperature on 
Hus 


tube exceeds about 2400 F, co, 


tion of the metal actually 
place \ 
on the 
the tubes may actually melt 


the 


black oxide crust is left 


surface In extreme cases 
Supe 
surtaces 


the 


may 
tube 


ficial burning of 


not appreciably weaken 
Hammer testing by an experienced 
boiler inspector will reveal whethe: 
the tubes are weakened to the point 
they are no longer safely service 
able 

It seems as though little need be 
said about eliminating the cause of 
low Again it is the intel- 
ligent, vigilant, and wide-awake op- 
eration by the plant personnel. De- 
controls 


water 


pendence on automatic 
with the boiler 
petent, asleep or attending to other 
duties all too results in low 


water 


operators incom- 


often 


Ductile Rupture 


A ductile 
the result of overheating. As 


invariably 
the 
metal becomes overheated and loses 
softened 


under the 


rupture is 


its strength it becomes 


and gradually stretches 


influence of internal pressure 
Bulging as described in the preced- 
the first 


bulging con- 


ing section is result If 
the overheating and 
tinues, the metal thins down to the 


point where it can no longer with- 


stand the pressure, and 


The cause of « 


results 
should be 
vented Bb 

A small 
be repaired by a flush 
rhe ruptured area should be cut ou from exces 
flush welded t 


determined 


rupture may somet internal 


f +) 


welded patc! engt! 


and replaced with a ires or tl 


patch. Such a repair has been use low 
imbet 


skilled 


empl 


with success in a n 
Needless to Say, a 
should be 
important to note that this type of 

DY tudinalls 


welder ved It 


repair must be supervised 


commissioned boiler ir tubes wi 


State and local ordinances ield poin 


ing eeded 


Bowed Tubes 


Ifa omes 


side far 


tube be 
greatel! 
indue expansk 
irs. The tube 
to bow \t 
the internal resistar 
in the t 


hold 


the 





ibes May De Lhe 


ce posits 


there indue 


a perma 
result of 
the entire 


tney may resul 


along 
e tube 
tempera 
may be the result of 


illustrated 


sive Turnace 


neads 
vhere 
‘ 


meta 


permanent 

















ec leeder 


Inadequate circulation due bsir 
number of sur 


comer supply tubes, or an inadequcte 
steam blanketing. Overheating and t 


A small rupture may metimes be repaired by 
ruptured area should be and replaced 
should be employed to handle such a repair 
vised by a commissioned boiler inspector 
regarding su a repair should wed 


which 
State 


SOUTHERN POWER & INDUSTRY for FEBRUARY, 


ilging of tubes 


ish we 


A ski 


Dstructed dowr 
ply tubes may 1use 


will result 


Jed patch. The 
ed, qualified welder 
must also be super 
ind local ordinances 








The 


started ti 
It 


a 


Further 
made 
causing 
possibilities are double 
eliminated 


reason 


ate! 


pull from its roll 


should aiso be checked t 


has not walaed the 


into 


jet from a soot 


examination 
to be sure the tube 
baffle. 
che 
no pa 
If, h 


bowed as badiy 


it should 


damage toa 


there is 


found 


s 


Collapsed Tubes 
for al ! 


boiler tube 
can happe 
ently in the top 
r when su 
condition 

d and 


al press 


wate! 
inder the 
exter! ire, it 
of co 


Prevention 


only repair, Irse, 


replacement 
t has been 


covered in 


Quench Cracks 
Quench cracks are the re 


overheating and 


tbiower ¢€ 


} 
sno 


*n 


path 
iement 
ild Me 
is not 
If all 
ked and 


rticular 
owevel 


as 


afe for 


oc )] 
One 


ro\ 


influence 


collapsed 


vuld 


of low 


inother 


sult of 


sudder 


-alized 


cumferential 


ol 
longi- 


the water surtaces 
ibe. A 
dinal cracks 


Lhis 
the 


cooling ol 


} » 
rOlleT series <¢ 


; 


; 
Lu 


resul 


condition sometimes occurs 


ol 
extremely 


tubes 


high 


in upper side inclined 


when exposed to 


blanketing occurs 


p 
This ce 


nates with splashing ot 


rati Steam 


nes. 


permitting the t 


side ol 


t overheat ndition alter 


boiler water 
which results in the cycles of over- 


ne 


v¢ 


ating and quenching. It might 


De that the tube metal has 


said 


reached the limit of thermal-fatigue 


endurance 


Usualiy does not 


would 


proper repair 
Inadequate circulation due to ob- 


structed feeder hea 


iers, 


downcomer supply tube 
number of 
blanketin 


adequate 


may cause steam 


vention of quench cracking 
} 


be accomplished by elimin: 


cessive ratings 


Brittle Rupture 


If 


larly 


quench cracking 


and of 
length, a brittle 1 


severe apprec iable 
ipture may result 
al failure of 


ble 


This means longi 


the tub 


idir 


any apprecia 


} 


result of 


mes s radually 
If the ove xtin nd } ntin 
pressur 

can oft be bu r 
beads of ele 


a tube en ist as 


go 


ies 


down. Another cause o 


necking 
brittle 


of a defect 


tne ¢ 


ot 


failure would be in ase 
in the welded 


Failures of 


joint 
this 


a 
welded tube sort 
are rare 

If there is any 
that the 
fective ut 
adja ent 
File 


immerse 


to suspec 
of a de 
the 


reason 


failure is result 


weld, saws a piece ol 


immediately to each 
of the 


smooth 


tube 


end rupture the i 


end and 


boiling solution of 50 


hydrochloric acid and 


water. Caw 
the 
the 
spattering and in 
half 


specimen, flush it 


water and 


acid since the 


ne hour, 


ing 
Ins 


and examine the 
e failure 
the failure 
the 


th If 
in with a welded 
welded joint should 


after this macroetch 


under a str 


is line 
joint, he 
learly visible 


brittle 


failure 
le 


Repairs for a_ bri 


would be exactly the same as 


scribed for quen h crac 


Laminations 
aused 
I uring 


A blister 


tube 


is ¢{ 
metal 
slag impurities or g 

sometimes carried along in 

gots to the rolling mills where they 
are rolled into the skelp or tube bar 


stock and for some reason go ur 


noticed lusion or pocket 


overhe 


stretches 


the 


d as new by pad welding. Note 


welding form the pad weld 
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When the temperature on the fireside 
ot the tube exceeds about 24 F, a 
black oxide crust is ieft on the sur 
tace In extr cases, the tubes 
may actually ] Hammer testing 
by an experienced boiler inspector 
will determine whether the tubes are 


serviceabie 


may be present under the surface 
and this slag pocket will act as an 
insulator, causing overheating and 
eventual blistering on the fireside 
of the lamination 

A poor job of lap welding during 
the manufacture of 
boiler tubes will also cause blisters 
Blisters are best handled 


lap-welded 


to occur. 
by replacing the tube, since it is 
practically impossible to determine 
the extent of the damage. In many 
cases such defects will occur over 
the full length of the tube 
they are hidden from view in most 


Since 


cases, the safest bet is to renew the 


entire tube. 


Embrittlement Cracks 
Much has been said, and a great 
deal written on the subject of em- 
brittlement cracking. As far as 
tubes are concerned, this type of 
itself at 
This is because 


cracking will manifest 
rolled tube ends 
the tube metal at this point has 
been cold worked, resulting in high 
residual stresses. In addition to 
internal stress, the boiler water 
possess embrittling charac- 
teristics and leakage must take 
place past the tube seat. The 
evaporative effect caused by minute 
leakage will build up enormous con- 
centration of boiler water solids at 
the point of leakage. When this 
condition extends over a long period 


must 


embrittlement cracking 
Without getting in too 


ot time, 
may occur. 
deep on highly technical expiana- 
tions, it may be said that sodium 
hydroxide build-up far far in ex 
cess of normal bolier water concen 
trations at the point of leakage 
the bad actor as tar as this type 
cracking is concerned. If stress is 
simultaneously present, « 
brittlement cracking is 
possible. 

One good way to prevent this type 
inspect 


Lube 


of failure is obvious 
ends for leakage during each shut 
down, and don’t let slight incrusta 
tion around a tube end go by 

ticed In many cases, a 

tube can be rolled lightly t: 
Suppose 


further leakage 


which has been re-rolled several 
times continues to leak? Chances 
are that it has become so thin that 
there is no life left in the tube. It 
no longer has the strength to pres 
against the seat tightly enough 
seal against leakage. In this case 
it is best to replace the tube 

However, continued leakage may 
result from a crack. The crack will 
invariably be circumferential. The 
repair—replace the tube, or butt 
weld on a new end 

As for determining whether the 
crack is actually due to embrittl 
ment or the result of fatigue, a 
laboratory examination is neces 
sary. An embrittlement crack will 
attack the metal along the grain 
This is known as inter- 


1 


crystalline cracking. Fatigue cracks 


boundaries. 


are the result of externally applied 
stress cycles. They will progress 
directly across the grains without 
regard to grain boundary direction 

Where this type 
suspected, it is just about manda 


of cracking is 


tory to install the Schroeder Em 
brittlement Detector This device 
provides an inexpensive and simple 


check to determine whether the 


boiler water is embrittling in na 
ture 
Under controlled, incipient leak 


The Schroeder Embrirtlement Detector 
consists of a strip of boiler steel pre 
stressed to a magnitude that permits 
accelerated determination of the em 
brittling character of the boiler water 
Adjustments are made so that boiler 
water circulating aacinst the stressed 
portion of the strip escapes 
minute, controlled leakage 
builds up the concentration of salts 
and simulates leakage past a boiler 
joint 
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age past a mechanically tressed 
metal specimen, boiler water solids 
are deliberately DULL up to enor- 
mous concentrations ove! 
Thus, by 


accelerated test, it may be 


a pe riod 
of 60 or 90 days 
mined whether the water 
brittiing 
In all Cases, 
Otained and 
sion ol 


treatment 


administered and 

controlled 
spec ialists 
If embrittlement 


pected, all tubes shi 
inder a hy 

Hidden 
ay show themselves by 


All sources of 


explored 


hammer tested 


test pressure 


leakage 


t 


ult of alter 

iden cooling 

1 boiler tube 
racks result 

es irs in the 
i tubes when ex 


px t remely high ratings 


7 “a > ieee ee | ; 
=—D5 6 + 
fer 





ELECTRICITY and ELECTRIC POWER 


Part 2—Alternating Current Motors 


The previous article discussed electricity and elec- 


tric power and gave basic information in plain 


language. 


This article on electric motors and 


motor application is presented in similar manner. 


\ HAT tri motor? 
rhere ral good, work- 
iday definitions, but perhaps the 
most concise published by 
the America tute of Electri- 
il Enginee Vv! nh states 
‘An electric motor is a machine 
h transforms electric energy 
mechanical er ergy r 
rhe machine basically consists of 
feld magnet and an armature 


h is usually mounted on a 


haft. That is all there is to the 
idget: (1 4 coil of wire whicl 
rovides a place for the electricity 

set up what is generally called 
ti magnetic field; and (2) an arma- 
ire or rotating core which is 
forced to turn or spin by the action 
if the magnetic field 

There is nothing mysterious 
ibout “the action of the magnetic 
field” despite all of the technical 
robble-de-gook that clothes. and 
confuses most 


subject. It is 


discussions of the 
really very simple 
Let’s think of the problem in terms 
that are familiar 

When you were a boy did you 
ever play with a “horseshoe mag- 
net”? The chances are that you did 
lots of times. Remember when vou 
ised to pour some iron filings or a 
few carpet tacks on a piece of pape 
ind then, putting the horseshoes 
magnet under the paper, make the 
follow the 
movements of the magnet much to 


tacks or iron filings 
the delight and wonderment of the 
smaller boys? Well, what vou wer: 
doing, in effect, was operating a 
simple, crude motor. But you were 
working on a horizontal plane—no 
rotation 


68 


Ihe orseshoe Magnet Vas the 


field or stator; the carpet tacks or 
ron filings became the armature or 
As the field moved, so moved 
wr. Now that’s exactly what 
appens in an electric motor: We 


reate the magnetic held not wi 


norseshnoe magnet, OU oy some 


opper wire through which elec 
tricity flows thus creating a mag- 
netic field. Instead of carpet tacks 
for a rotor, we use some more cop- 
per wire wrapped on an iron core 
mounted on a shaft. That's all there 
s to it and don’t let anyone tell 
All the talk about 


counter emf and 


you differently 
ampere-turns, 
lines of force is all right and proper 
for a design engineer, but for the 
man in the plant it’s confusing and 


a “lot of worrv for nothing.” 


Cut-away view of totally-enclosed 
is the stator winding, ana 


motor. “A 


By ROY W. WAGES 


Division Industrial Power Engineer 
Georgia Power Company, Columbus, Georgio 


Alternating Current Motors 
Nowadays most plants use only 
ilternating current motors, so we 
will devote our discussion exclu- 
sively to alternating current mo- 
ors and not dwell on direct current 
machines 
Alternating current motors are 
sually classified in three general 
yroupings 
1) As to phase 
phase ; 
As to 
tional or integral; 


single or poly- 


horsepower frac- 
As to principle of operation 
synchronous or asynchro- 
nous 
Alternating current motors might 
further be classified as to speed 


constant or variable; and as to 


fan-cooled, squirrel-cage induction 
B’ is the squirrel-cage rotor 
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mechanical design-—open, semi- 
enclosed or enclosed. 

All these motors have inherent 
operating characteristics deter- 
mined by the design: 

(1) The amount of current it 
pulls from the line in start- 
ing 
The manner in which it re- 
sponds to load 
The “reactions” it bestows 
on the system supplying it 
with energy 
The effect it has with re- 
spect to other electrical ap- 
paratus in the plant 
synchronous motor may be 
used to offset to some extent 


e.g., a 


the lagging power factor of 
induction motors 
These characteristics, especially 
the starting characteristics, are 
worthy of discussion; and are, 
therefore, presented here in as non- 
technical phraseology as the sub- 
ject permits. Control equipment, of 
course, also plays a major role in 
the application of all motors. But 
motor control apparatus will be dis- 
cussed in detail in a later portion 


of this paper 


Characteristics 
Under the general classification 
of asynchronous motors are a num- 
ber of sub-types of which the prin 
cipal ones are listed below 


1. Capacitor type 


2. Repulsion-start induction 


Repulsion induction 
4. Split-phase 
5. Induction 

a. normal torque, normal 

starting current 
low starting current 
normal! torque 
low starting current 
high torque 


6. Wound-rotor or slip-ring 
Capacitor Start 

Capacitor 
their names from the fact that the 
capacitors built in 


type motors derive 
motors have 
them to shift the phase. This type 
motor has good starting character- 
istics and creates very little, if any, 
disturbances such as radio inter- 
ference. It is generally manufac 
tured in fractional horsepower 
ratings at several speeds. It is par- 
ticularly adaptable for such jobs as 
refrigeration and air-conditioning; 
but any load where constant speed 


and high torque are required is connected. It is especially undesir- 
well handled by this type motor. able for use on frequently started 
apparatus because of that fact 


Moreover the starting torque that 


When capacitor type motors can be 
had in integral horsepower ratings 
they are well suited to such appli- 
cations as compressors and recipro 
cating pumps. 


results from the split-phase con- 


struction is Weak 
This motor is not without useful 


applications, however, and being 


Repulsion-start built in small, fractional horse 


rhe repulsion-start motor is a power ratings, it is all right for 


type with excellent starting char such »bs as electrically driven 


acteristics gained through the me- erasers and other small appliances 


dium of a supplementary winding infrequently started 


on the rotor. This additional wind : 
ing causes two revolving fields to The Induction Motor 


be created when the motor is The four types, or sub-types, of 


started motors just discussed cover most 


These two fields oppose 
“repulse” one another, and that’s alternating current motors 
how the motor gets its name.) Once tha thought of as being 


the motor has reached its rated i for particular 


speed the supplementary winding to the in 


s cut out by centrifugal means and trodu ol 
the motor then runs as an in alternatin y: the 
tion motor nductior ) 7 i : the old 

o irrent 
Repulsion Induction family—it is simple and sturdy and 


\ double first ousil t the t ) 1 f< tr } ot-t he 
pulsion-start motor is th lsio mil f i il nder excellent 


induction motor. The repulsion i <er\ ‘ minin f atter 
duction motor has a double v 


t f reduced to 


on the rotor. One of thes 
designed that it permits ing more 
to start as a repuisier arma 
other winding is an ordi nh t 1a a stationary element 
rel cage winding and is « 
the motor reaches 
rhis change from on 
another is electrical 

t om ¢ 


is If 


chanical as i ! 
start motor. Repulsior 

motors are generally ol 

both fractional and integ ! 
power ratings and several speeds 
Such motors are particularly ap 
plicable in cases listed for capacitor 


type motors where only single 


phase current is available and/or reatior 
where sufficient horsepower cannot far l in t primary 
be obtained in the capacitor ite re i iced into lary, and 


gory 
Split-phase 


Split-pt ase 
split-phase that is, because the ef 


motors so-callec 
Tesla 

fect is created by an additional or t the other 
auxiliary winding which produces rate, Tesla and Ferrari made the 
something like a polyphase starting first 
characteristic—do not fall withi: ween doing a good job ever since 


The induction motor 


induction motor and it has 


the good starting characteristi good for 


ilmost any constant-speed applica 


far ete 


group. The reactance that is put ir 
the circuit to create the split-phase tion—-line shafts when 
effect gives the motor a poor powe) ised in conjunction with prope 
Without the 


however, it 


starting equipment 
right kind of control 


factor and tends to create disturb- 
ances on the system to which it i 
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can create many objectionable external resistances. The external ing field of the stator—and thus 
surges on the electrical system to resistances are connected to the the two elements being in “synchro- 
which it is connected. armature or rotor by means of col- nism,” the motor is called a “syn- 

There are sub-classifications of lector rings or slip rings and hence chronous” motor 
induction motors known as normal the name Fundamentally it is nothing 
torque, normal current; low start- Slip ring motors are especially more than an alternating current 
ing current, high torque; and low iseful for the operation of cranes generator running in reverse—re 
starting current, normal torque and hoists and in other applica- verse in the sense that instead of 

As mentioned before, care must tions where starting currents must receiving mechanical energy and 
be exercised in the use of the in be limited or applied in small incre converting it into electrical energy, 
duction motors because of starting ments, for by use of the external it receives electrical energy and 
characteristics. For instance, in a resistances the motor can be made onverts it into mechanical power 
normal starting current, normal to start under heavy loads and be The synchronous motor, like the 
torque type, the starting current brought up to full running speed induction motor, consists of ar 
will be about seven times the nor smoothly without excessive cur- armature and a field. The field in 
mal full load current. When it is rents this instance, however, is sepa- 
considered that the normal current rately excited with direct current 
for a three-phase, 230-volt motor Synchronous Motors The faculty of being able to run 
is approximately two and one-half The paragraphs on the wound- in synchronism with the source of 
amperes per horsepower, it can rotor motor complete the discussior: supplied current enables the syn- 
readily be seen what effect a seven- levoted to induction motors and hronous motor to run at constant 
fold current surge would create lead to a review of applications for speed independent of the load ap 
when the motor is of appreciable vhich the synchronous motor is plied. This feature, in addition to 
size. That is why cross-the-line suited. But first a word or two the ability to provide power factor 
starting equipment must be limited ibout the ma \ improvement by means of over ex 
in its application moto iting the field, makes this type 


One other item that may be of It will be 1 lled in motor particularly advantageous 


interest is a factor called slip. A ng “slip” a few | ack, It Wi for such applications as reciprocat 
few paragraphs back, it was stated stated that 1e ( f an ing compressors and other continu 
that the stator or primary induced tion motor move ; , Steady loads 
currents in the rotor. From the same 0 tep with : slow-speed, large size models, 
inherent laws of such phenomena ; i ield I stator » synchronous motor is cheaper 
this would not occur if the roto: ‘ : otor of : nchro ‘ induction motors. Synchro- 
ran at exactly the same speed, or in nous motor oe nove ; ne yu motors, where properly al 
synchronism with the rotating fields peed, or it on W Tr lied, vield big dividends both eco- 
of the stator. That difference 
field and rotor speeds is calle 

and that is the reason (i.e., the — _totbcoagers a motor. | Fre 

: f tr with coils woun n i ruirrel-cage rotor; 4, Motor shaft 

rotor not running in synchronism 6, End lls tinin sarings, 7 Assembled Motor 


with the revolving field) that in- 





duction motors are classified as 








asynchronous 


Slip-Ring 

The common induction motor dis 
cussed above is frequently referred 
to as a squirrel cage motor. It ac- 
quired that name, because in early 
designs the rotor with its copper 
bars held in place at both ends by 
short circuiting rings resembled a 
squirrel cage. But later improve- 
ments where the spaces between 
the coils are filled with laminatior 
have changed the appearance 

A team mate of the standard, or 
so-called squirrel cage, inductior 
motor is the wound-rotor r 
ring motor. These motors were 
signed for applications that 
quire adjustable speed and/or 
where low starting current is man- 
datory. These requirements are 








met best through employment of 
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nomically and in plant operations. 

Electric themselves 
are almost without some 
means of conveniently starting and 


motors of 


useless 


controlling them. For, like horses, 
motors perform best when bridled 
and bitted. And since performance 
of any kind of machinery, electrical 
or mechanical, can be traced to the 
apparatus that controls it, there has 
often been debate on which is the 
more important: the motor or its 
control. Regardless of the pros and 
cons of the matter, it is generally 
accepted in the trade that more 
trouble springs from improper ap- 
plication of control than from im- 
proper selection of the motor itself 

To begin the discussion, what is 
control? In general that is the word 
used to describe the devices used 
to conveniently and effectively start 
a motor and bring it up to its nor- 
mal running speed in a manner that 
protects both the 


electric system to which it is con- 


motor and the 


nected from abnormal or undesi! 
able conditions. That is all that 
control or starting apparatus is 
and nothing more despite the mys- 
terious coverings, elaborate mech- 
anisms and high-sounding names 

For small, single-phase motors, 
the control equipment is no more 
elaborate or complicated than the 
switch that is used to turn on the 
lights at home. And if all control 
devices will be first thought of as 
just that, it will assist materially 
to a better understanding of the 
equipment. 

Time was when most starting 
equipment was rather simple in its 
design and construction. But as 
industry grew and expanded its use 
of electric power and demanded 
larger and larger motors and dif- 
ferent kinds of motors, and as util- 
ity systems grew and expanded and 
served different kinds of customers, 
the problem of effectively control- 
ling motors became more and more 
important. This grew out of two 
important needs: (1) To prevent 
the disturbances created by start- 
ing large motors from interfering 
with other plant operation; and (2) 
to assure sufficient torque for start- 
ing. Torque is nothing more than 
the turning power of a machine 

The disturbances created by im- 
proper starting of motors cannot 
be overemphasized. It will be re- 
called that, in the discussion of 


squirrel cage motors, we pointed 
out that the starting current re- 
quired for a normal current motor 
is about seven times the full load 
current. In the case of a 100 hp 
motor of that 
230 volt operation, that 
value at starting would be 


type, designed for 
current 
about 
1750 amperes. Such an in-rush of 
current would cause a severe volt- 
age drop through the transformer 
ordinarily selected to serve such a 
motor. Apart from the system dis- 
turbance thus created (and its 
detrimental effect on 
motors) the torque of the motor in 


neighboring 


question is affected. Remember that 
the torque of a motor is indicative 
Now, 


dev eloped by a 


of its power to turn a load 
also, the torque 
motor is proportional to the square 
of the voltage supplied the motor 
And with such a ratio existing, it 
readily can be seen that voltage 
drops of considerable degree will 
cause the voltage at the motor ter 
minals to fall below the value re 
quired for starting. 

Light flicker, indeed light fail- 
ire, is a direct result of the poor 
voltage regulation created by im 
proper application of motor control 
equipment 


Starting Equipment 


As stated before, control devices 
vary from simple switches to units 
of elaborate design and construc- 
tion. Listed below are the principal 
kinds of starting equipment 
A. The simplest version is nothing 

more than a switch that connects 

the motor terminals across the 
line. It is generally termed “line 
start.” This type is suitable only 
for the small 
tors, except for applications in 


(5 hp or less) mo 


large industries where sufficient 
system and transformer capacity 
is available to absorb more shock 
larger than five 
starting 
known as the compensator type 
is indicated. This unit is princi- 
pally an auto transformer which 


For motors 


horsepower a device 


reduces the voltage applied and 
thus limits the current 
drawn from the line during the 
starting period. This type con- 
trol is very effective in interme- 


heavy 


diate size applications. In large 
size applications undesirable dis- 
turbances are created. 

Large size applications require 
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some kind of resistance type 


starter. These units have re- 
sistances inserted in the circuits 
and by creating smooth accelera- 
tion within the motor, and limit 
current to 


ing the in-rush of 


moderate increments, line dis- 
turbances are reduced to a mini 
mum if not entirely eliminated 
There will always be, it is sup 
posed, a lot of debate about what 
size motors should be maximum 
limit for across the line starting 
Some engineers are in favor of a 
value as high as 20 hp. The author 
does not subscribe to that thesis 
despite the advancements 
years in starter 
It is the writer’s 
commercial and 
applications the 
maximum value should be 5 hp; 
and that any size above that should 
be operated by means of a compen 


many 
made in recent 
and motor design 
opinion that for 


small industrial 


sator or resistance type starter. In 
large industrial plants where usu 
ally there is ample transformer ca 
shocks that 
might occur from the use of cross 
the-line-starting devices, it might 
tipment could 


pacity to absorb any 


well be that such e 
be used without ill «¢ ffect on ratings 
as high as 30 hp 

The drum 


almost 


controller and grid 
iniversally adopt- 
ed for starting slip-ring motors 
This is the “street car” control de- 
nearly everyone is 


system 1} 


vice with which 
familiar 
Control of synchronous motors is 
different 
motors because it involves both di 
rect and alternating current. Most 
synchronous motors this day and 
age are controlled by reduced volt- 
age manual methods, or by 
reduced voltage automatic control 


from that for induction 


start 


Protection 


Overload and undervoltage pro- 
tection are, of course, not to be 
overlooked in the selection of con- 
trol. These devices are, as their 
names indicate, mediums of protec- 
tection for the motor against over- 
load and undervoltage occurrences 
The overload protective devices are 
generally based on thermal means 
of control, some employing a film 
of solder and interchangeable heat- 
ers so that the device will function 
properly for a large range of mo 


(Continued on page 151 








DUST RECOVERY IS IMPORTANT 


at National Cement Co., Ragland, Alabama Plant 


By M. K. LA RUE 


Engineer 
National Cement Company 


Modern industrial vacuum cleaning system 


improves working conditions, reduces main- 


tenance, and recovers valuable product. 


product 


TH 
cement industry 
ground nontoxic dry 
Therefore dust is rt 
primarily 


the production of 


aS a nuisance 
many 

dust daily is the major plant 
ective, and preventing losses ir 
the process is an important part 
of the operating procedure rhe 
dust has definite value per ton at 
various stages along the produc 
tion line. Here, as in other indus 
tries, dust settling in the wrong 
places is objectionable. But if it 
can be collected and returned to 


the system before air and mois- 


72 


ture cause deterioration, overall 


production is improved 


Purpose 
Because of the definite value of 
the nontoxk dust incident to 
cement manutacture, objectives of 
the vacuum cleaning system are 
different from an industry where 
elimination of a hazardous con- 
dition is the only purpose. A 
should 


not only economically accomplish 


properly applied system 
thorough cleaning, but the dust 
must be so collected that it can 
be returned (undamaged) to the 


right point in the production line. 


of the National Cement 
Company makes a vacuum connec 
tion for clean-up work. Exhauster of 
the cleaning system is shown at the 
right. Approximately 50 cu ft of dust 
is removed from the floors and equir 
ment daily 


These needs were given careful 
consideration in selecting and ar- 
ranging the dust collecting equip- 
installed in the 


t 


ment recently 
National 
Ragland, Alabama 

The equipment selected for a 
dust removal job of this kind 


Cement Co plant a 


should be flexible enough to be 
used for light floor sweepings and 
equipment cleaning and yet rug 
ged enough and with sufficient 
capacity for use as a material 
handling unit under some condi- 
tions. Also dust must be recovered 
selectively from the _ respective 
areas in order to be suitable for 
return to its proper place in the 
system. Thus raw dust must be 
returned to a point for reproces 
sing as such, and for best econ- 
omy finished dust should be re- 
proper place for 
With such require- 


turned to its 
reprocessing 
ments, dual equipment is desirable 
in order to realize the greatest 
gain from dust recovery 


Equipment 

After 
testing of dust residuals through- 
out the plant the first unit was 
installed in the raw department, 
and arranged so that the recov- 


considerable study and 
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ered dust is returned daily to the 
system at a point where it will 
receive the necessary reproces- 
sing. The influencing factor in 
this plant for installing the first 
unit in the raw department was 
the large quantity of dust avail- 
able there for recovery. Finished 
dust is more valuable per ton, but 
the quantity is much less than in 
the raw department 

The first unit consists of the 
following equipment, 
by U. S. Hoffman Machinery Corp 

l—Size 4305 Centrifugal Ex- 
hauster direct connected to a 50 
hp, 440 volt, totally enclosed, fan 
cooled motor. 

1—60” x 120” Primary Separa- 
tor with 


furnished 


hinge type discharge 


valve, swing hinge inspection 
door, and a dust storage capacity 

of 178 cu ft 
1—60” x 120” Secondary Sep- 
arator with hinge type discharge 
valve, hand bag shaker, and two 
swing hinge inspection doors. This 
separator is provided with 50 in- 
verted type filter bags having a 
combined effective area of 586 sq 
ft and a dust storage of 69 cu ft. 
9” 


? 


At present, five 3” and six 
permanent wall type inlet connec- 
tions have installed. The 
ultimate about 
twenty 


been 
includes 
such that all 
floor space and equipment in the 


plan 
locations 


department can be reached by 


Diagram of dust collecting system 
showing functions of primary and 
secondary separators. Dust lader 
air enters the primary separator op 
posite a circular baffle plate and on 
a tangent to the circumference. Ver 
tical action and abrupt decrease in 
velocity precipitate the heavier mat 
ter to the bottom of the chamber 
Only a small percentage of the dust 
(fine particles) is carried over to the 
Secondary separator, which combines 
centrifugal action with final filtration 
through dust bags in the upper part 
of the chamber. Clean air goes 
through the exhausier and is dis 
charged 


the use of flexible hose fifty feet 
long. 

Material picked up by the vac- 
uum cleaning system at any one 
of the 
through the 
the primary 


inlet valves, is conveyed 
hose and piping t 
separator, where it 
enters between the outside shell 
baffle. Approxi 


mately 90 per cent of the dus 


and cylindrical 


separated by centrifugal 
and falls into the hopper 
the finest, readily air-borne 
is taken into the secondary 
again 


arator. There it is 


jected to centrifugal action be 
fore coming in contact with the 
inverted filter bags where the air 
is further cleaned. Only this clea 
air passes through the exhauster 
to be finally discharged to the 
atmosphere. The filter bags in the 
secondary separator can be read 


ily cleaned as required by merely 


operating the outside lever of the 
bag shaker, causing material 
lodged in the 
the hopper. The exhauster has no 
internal wearing parts, since the 
rotating element is supported by 
readily 


bags to fall into 


two externally mounted, 


accessible ball bearings 


Performance 
Since the unit has been in ope! 
ation several months it is our ob 


servation that approximately 50 


cu ft of free dust is removed fron 
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the floors and equipment daily. Al! 
f this material is returned to the 
system without manual handling 
The maintenance department 
has found the equipment useful 
or cleaning conveyor screws and 
the evacuation of dust from equip 
ment in preparation for overhaul 
vork. Under this condition the 
init has handled as high as 200 
i ft per day On an actual one 


with two operators 


ur test 
picking 
floor 


ther wi doing normal 


leaning, overy was found 
be 50 cu ft per hour 
atior of the 


of such dust 


Prior t 
acuum s\ 
was remove loaded on trucks 
suitable site 

Such prac 


due to the 


for disposal a 4 
iway from the plant 
tice Was necessal 


dust becoming deteriorated fron 


long exposure to moisture and 


becoming mixed with foreign mat 
ter 

Improv ement has been noted 
the condition of mechanical and 
electrical equipment because 


this improved cleaning method 


The plant employees show 


reased pride 
to cleaner conditik 


ating floors. Gair 


pected in the plant 
program 


at dent } 








Let's Look at the Spreader Stoker 


Correctly installed spreader stokers are rugged, economical and de- 


pendable; but correct choice of equipment to meet individual plant 


needs is just as important as with any other type of firing equipment. 


f 
i My 


pene burning of any fuel, in any 
form, in any furnace, proceeds 
through three distinct stages 


1) Preheating 


2) Ignition 


3) Combustion 


The physical characteristics of 
the various fuels cause the time 
required for the completion of 
each of these events to vary be- 
tween Wide limits 

In order to control these events 
and regulate them for useful pur- 
poses, the engineer has had to 
study the nature of the fuel in 
juestion, and develop practical 
apparatus 

He has learned that the lid 
and liquid fuels have an addi 
tional phase that might be said to 
intrude on the preheating, and 
this is known as gasification of 


‘ 


the solid, and volatilization of 


the liquid fuels. This intruding 
phase can, due to the nature of 
the gases or volatile product, has 
ten or retard the following igni 


tion stages 
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By SAM'L S. WILLIAMS 


Combustion and Power Engineer 
Birmingham, Alabama 


mingham, Mr. Williams 
started engineering work in the iron and 
stee! plants. He soon chose power as 
his principal field and developed exten- 
sive experience in solving problems of 
sieel, chemical and other industries. He 
har served as consultant on design, com- 
bustion, and plant betterment for many 
plants and industries in the Southeast 
and Cuba 


A native of 


rhe factors that affect the three 
stages of burning are: 
1) Preheating time depends on: 
(1) Mass, (2) specific heat of 
the fuel, 3) means of heat 
transfer, and (4) its adequacy. 
The fuel absorbs heat, together 
with its 
gasification, which is an endo- 
thermic reaction 
2) Ignition may, for all practical 
be said to be instan- 
taneous in the presence of am- 


attendant phase of 


purposes, 


ple oxygen exposed to the sur- 


face. It marks the 
change from 


point ol 


“endothermic” to 
Without 
oxygen, the fuel would remain 
stable at 


the ignition point, and in many 


“exothermic” reaction 


temperatures above 


cases would be incandescent. 
3) Combustion is somewhat more 
involves l 


complicated and 


surface exposure, available 


xygen, and 3 
products of combustion. 


removal of 
These 
factors are each involved with 
the others, and will not be fol- 
lowed further here 


The cost of a furnace in which 
to burn the fuel is a function of 
size, and this in turn is a func- 
tion of total time required to burn 
a given weight of fuel, or liberate 
a maximum quantity of heat. 

The engineer has learned that 
the preheating and ignition time 
of a minus 200 mesh article of 
coal is only a small fraction of a 
second, and that it can be com- 
pletely burned in a total time of 
from .3 to With par- 
ticles of this size the effect of 
specific heat and endothermic re 
action are negligible. He knows 
that here, as with gaseous fuels, 
the velocity of entrance must be 
slightly higher than the speed of 
flame propagation, in order to 
keep the flame out of the burner 
With such a coal particle his prob- 
lem is to control the flight 
through the furnace in such a way 
that combustion will be cem- 
pleted; and so the ash, reduced to 
microscopic size, will fall out of 
suspension at the proper time and 
not complicate the burning or heat 


4 seconds. 


absorbing process. 

The engineer has also learned 
that in chain grate and underfeed 
stoker time required 
for preheating and ignition will 
minutes to more 


firing, the 


be from a few 
than half an hour. The process 
of burning in a fuel bed is some- 
what complicated and both the 
thermal properties of the coal it 
self, and the endothermic and 
exothermic reactions that take 
place at various points in the fuel 
bed, play an important part. Both 
the ignition and burning rate are 
affected by air supply. The burn- 
ing rate can never exceed the igni- 
appreciable 

therefore, 


tion rate for any 
period of 


the ultimate rate of combustion 


time; and, 
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is limited by the ignition rate. 

look at the 
spreader stoker, we must consider 
solid bitu- 
minous sub - bituminous 


Since we are to 


fuels in general and 

coal, 
and lignite in 
lar. Coal is the basic 
common fuel of industry, and is 
also the most complex of all fuels 


It has been described as “a rather 


coal, particu- 


and most 


cumbersome compound of hydro- 
fraught with heavy 
weight and a ballast of ash and 
humidity.” 


carbons 


Ideal Furnace 

In the foregoing outline, both 
moisture and ash have been con- 
sidered in the abstract only. In 
practice they both play a role that 
cannot be neglected. For the pres- 
ent, however, let’s continue with 
a picture of an ideal furnace by 
considering a column of ascend- 
ing air at a temperature 
that of the ignition point of a par- 


ticle 


above 


of coal. 

Into this column we will drop a 
particle of coal, letting it fall by 
At first no change will 
be observed, then a small flame, 
first edged by smoke, then bright- 
ening will follow the particle in 


gravity 


As this continues, the 
become shorter, 


its descent. 


flame will and 
finally disappear, and the particle 
The rate of 


fall will decrease as the particle 


will indicate cooling 
loses weight by expelling gaseous 


ng t ment 


products and changing to coke. As 


the burning proceeds, tempera- 


ture loss and contraction of vol 
ime will be noted, and the rate of 
fall will be 
higher gravity of the ash residue 
We could try 
of solid fuels such as wood, 
hulls, hulls, ba 
gasse, and many others. We 


accelerated by the 
several varieties 
tonseed peanut 
would 
in the 


find practically no change 


sequence of events, but would 
note change in time due to mois 
ture, and 
content. 


only need a short column. 


size, gravity, 


Small 


gaseous 
particles would 
Largé 
particles would require a long one 

Temperature readings and gas 
analysis data would delineate an 
interesting and complex array of 
chemical reactions in the various 
But, suffi 


purpose 


zones of the column. 
cient for our present 
we have seen the physical aspects 
of a complete cycle of burning 
It is generally known that after 
the heat to start and maintain the 
required ignition rate is supplied, 
a further increase in temperature 
istion 


plays no part in the comb 


reaction. Therefore the heat can 


be abstracted as fast as it is lib 


erated. However, the absorbing 


surface needs a high temperature 


drop to reduce the unit surface 


necessary. So, the furnace tem 
kept as higt 


perature is usually 


as is consistent with maintenance 


and is a compromise between 


sments in Detroit Stoke 


The Re toSt 


Ker at rig 


' 
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number of conflicting factors 


Fuels 


Commercial practice, following 
economic law, has provided indus 
try with relatively low cost fuel in 
the small sizes of bituminous coal, 
lignite 


sub-bituminous coal and 


These sizes. range down from the 
that 


h screen, with a wide range 


product will pass through a 


two in 
small 


n the percentages of very 


sizes Some 


, or let us say 4° x 0 


have various top sizes 
144”—1%4’ , @ & FY 
These 


many waste 


markets 


coals and 


lower priced 


fuels such as wood 
hulls, peanut 
handled 


by properly se- 


or Dark , Oat 
hulls, ete., are all and 
burned efficiently 
lected spreader stokers and suit 


able furnaces 


Components—Characteristics 


The spreader stoker was orig- 
nally developed: (1) to utilize the 


small sizes of coal mentioned 


above, (2) to burn a wide 


of fuels, (3) to 


range 
provide a high 
burning rate per sq ft, and (4) to 
handle fluctuating loads 


Operating Principle 


stoker 
within 


Analysis of spreader 

that 
nforms 
ideal 


early 


yperation will show 


certain limits, it e with 


the features of an furnace 


pointed out in the part of 











; t ~G —1 Te’, 
ead cae —_ Ja DH} 
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Diagram of a Westinghouse installation which provides 
continuous ash discharge and return of carry-over from 
boiler and dust collector to the furnace 


Fuel is introduced at a point Drawing of Riley Stoker Corporation pneumatic distribu- 
well above the grate line, is pre- tor used for spreading the fuel over grates. This type of 
heated, and to a large extent ig- feeder is especially effective for waste els 
nited, in its passage across the 
furnace; and it is, more or less, 
gasified and reduced to the coke ng units, mounted on the front matic combustion control. There 
condition before coming to rest on of the boiler outside of the fur- are many adjustments, applied at 
the grate nace, combined with a highly re- many points in the feeding cycle 

On the grate, it continues to sistant forced draft grate. Coal is to compensate for the well known 
burn, in an environment of excess projected into the furnace by im- difficulties encountered in all 
air, particularly favorable to com- pact from rotating blades, or by coal feeding systems Spreader 
plete combustion. The mixture of air or steam jets. Refinements in stoker feeder mechanisms are 
the products of combustion and design have resulted in very unl- either air or water cooled. Air 
heated air rises and furnishes form distribution of the coal in cooled feeders are equipped with 
heat and oxygen to the gassifica the furnace water cooled bearings 
tion and preheating zone, where 
the volatile gases and small pieces Feeders Distributors 
of fuel in the carbon state that Study of the trade literature The devices used to introduce 
have been arrested and held in of manufacturers discloses many and distribute, or spread, the coal 
suspension by the velocity at this types of feeders. These feeders over the grate area fall more read- 
point, are completely burned vary widely with regard to the ily into distinctive types. These 





This action provides a zone of means actually employed to move however have many variables in 
moderate temperature immedi coal into the path of the distrib- their actual construction and de- 
ately above and through the feed- utor Feeding equipment em- sign 
ing line. The area above the feed- ployed by various spreader stoker A widely employed type is th: 
ing line is the point of complete manufacturers includes: “rotor,” which may be (a) over- 
combustion of the major portion 1) combination pusher and throw or (b) underthrow, relating 
of the fuel, and is the maximum spiller plate with rotary or star to the direction of rotation and 


¢ 


temperature zone. Some designs, feeder where the fuel leaves the tip of 
to provide for variation in the per- 2) ratchet driven worm screw the impeller. The impellers, or 
centage of fines that may be feeders blades, may be fixed or pivoted; 
burned in suspension and to con- 3) hydraulic powered segmented but in practically all cases, the 
trol the tendency toward stratifi- pusher plates lateral distribution is controlled 
cation, have a means of supply- 4) drag-chain conveyor by the angularity of the impellers 
ing secondary air at or near the 5) worm fed, pneumatically con- in relation to the rotor axis. Some 


feed line veyed and distributed impellers are “segmented” and 


6) Pusher and trajectory plate some are “blades,” having a fixed 
7) chain fed pusher plate. curvature for lateral distribution 

The spreader stoker basically All of these feeding devices are On the overthrow rotor, an ad- 
consists of a series of coal feed- adaptable, within limits, to auto- justable plate controls the angle at 


Mechanical Process 
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which the coal contacts the im- 
peller as it is spilled from the 
feeder; and this controls the dis- 
tribution from front to rear. 

On the underthrow rotor, the lon- 
gitudinal distribution of fuel is 
also controlled by an adjustable 
plate, sometimes referred to as a 
trajectory plate, that governs the 
horizontal angle at which the coal 
impeller tip. 
impeller re- 
of protection 


leaves the 

The fixed type 
quires some form 
from tramp iron and other for- 
eign matter. This protection is 
usually provided by a shearing 
pin. The pivoted type will usually 
take care of normal foreign mat- 
ter that may intrude into the coal 
supply. One pivoted type uses a 
safety clutch instead of a shear- 
ing pin. 

The feeding and distributing 
mechanisms of the above type are 
usually built in units of standard 
widths, and are ad- 
minor 
requirements 


capacities 
alterations to 
meet exact Thus 
single or multiple standard units 
can be selected and adapted to 
closely match with expected firing 


justed by 


rates. 

The other type of distributor is 
the “pneumatic” where the fuel 
is delivered by a feeder to air jets, 
sometimes supplemented by steam, 
both conveyed and dis- 
tributed by the conveying air. I 
the former case the heavier pieces 
dropped at 


or is 


of coal are purposely 
the front of the furnace by design, 
because a larger part of the air 
for combustion will be forced 
through the rear grates and will 
supply oxygen to the gases as they 


Details of the hopper, feeder, and rotor are shown in this drawing 
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This drawing showing the general crrange 
Sombustion Engineering-Superheater, In: 


with a traveling grate was furnished by 


move to the rear of the furnace 

On the type using conveyor ail 
the longitudinal distribution is 
regulated by changing the angle 
of the nozzle tip. The lateral dis 
tribution is controlled by the lo- 
cation of a distributor wedge in 


the nozzle tip. The conveying air 


m American Engineering C 


ment of a spreader stoker installation 


by a mixture of furnace 
gases to dry the coal, and aid d 


tribution and combustior 


Grates 
The function 
course primarily t 


of 


of grates is 
support the 
This 


fuel while burning proceeds 


ompany stoker 


ey 





‘(ee 
\ 
ot 
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SELF ALIGNING BEARINGS 
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by American Coal Burner Co 


primary 
lependent of 
to void the 


rating as t continuous 


s, or on a quick, easily per 


It is there 
that 
sur- 


formed, periodic cycle 


re the secondary function 
ates the choice of grate 


el spreader stokers 
Spreader stoker grates are 
stationary, hand dump- 


contin- 


fied as 
ng, power dumping, or 
susly cleaning 

The 
monly 
1) for the 


stationary grates are com 


ised 

smaller boilers 

nom 

require that 
hoed out 


the doors 


where firing rates are 


inal, because they 


sh be 


raked or 


function is practically in- 


size limitation. The 


clas- 


operatin 


and pressure con- 
» exacting that 
interfere 


3 where load 
ditions are not s 
a ¢ leaning period will 
with production 

Dumping grates should be em 
stationary 


ployed in preference to 


grates where the ash of the coal 
will necessitate frequent cleaning 
and where the load is more ex- 
acting 

The continuously cleaning type, 
is recommended for the larger in- 
time and 


disposing 


stallations where the 


labor requirements of 
f the 
be burdensome, and where higher 
rates in Btu 
area and improved 


ash by other means would 


burning per square 
foot of 
overall 


This 


grate 
economy are necessary 


type provides higher capacity 


grate spreader stoker being shop as 
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for a given boiler furnace width, 
thus holding down the investment 
in both the boiler and the building 
to house it. 

Due to the burning of a fairly 
percentage of fuel in sus- 
pension, and the residue on the 
grate being largely in the coked 
distribution is 
prevent strati 
grate should have 

resistance to the 


high 


uniform 
and to 


form, 
essential; 
fication the 
high inherent 
passage of air. 

In view of these requirements, 
the spreader stoker manufacturer 
should include the grate surface 
as a part of his contract. The de- 
signs of all types vary over wide 
from 


some 


limits, radically 
the conventional 
cases, and in others following the 
features developed from hand or 
early stoker firing practices. 
The shape of the grate 
conform to the heating surface of 
the boiler and the dimensions of 
the furnace. Grates are limited 
in length by the distance the fuel 
can be projected with the assur- 
ance of adequate distribution. The 
width of the boiler dictates the 
width of the grate. Thus far, ca- 
pacities up to 325,000 pounds of 


departing 
forms in 


must 


steam per hour have been success- 
fully installed. 


Carryover in Gas 

Since so large a proportion of 
the coal is burned in suspension, 
a substantial amount of solid ma- 
terial is entrained with the gases 
and leaves the Carry- 
over, however, is not an exclusive 
feature of any particular method 
of coal burning. The amount of 
carryover depends on many fac 


furnace. 


coal characteristics 
burning 


tors, such as: 


and 
furnace 


grate proportions 


rate, and design of ana 
boiler 

Because of the large volume of 
flue dust, car- 
into the passes, and 


cinder 


or cinders, that is 
ried boiler 
flues, suitable 
separators should be 
Accumulation of fly ash may also 
be expected in the breeching and 
flues, and these points of lodge 


into the 
provided 


ment are more often neglected. 
This material carries a widely 
variable percentage of combus- 
tible, which if discharged as 
refuse, greatly increases the “ash 
Therefore it is usual prac- 


} ” 
ioss 
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tice to return the material col- 
lected in the hoppers or pockets 
under the boiler passes and flues, 
back to the furnace. The material 
is usually hard to burn because it 
was originally a high ash particle 
of coal, of a shaly nature, that 
resisted burning while suspended 
in the furnace environment, yet 
was buoyant enough not to fall 
to the grate. 

The cinder collector and rein- 
jection equipment should be care- 
fully designed and constructed of 
proper material because the cind- 
ers are quite abrasive and cut 
fittings and bends rather rapidly 


Preheated Air 

In the past, all types of stokers 
have been somewhat handicapped 
by complications that 
sulted from attempts to use com- 
bustion air preheated to its high- 
est economic limit. With modern 
spreader stoker and grate design, 
however, there now appears to be 
some hope of minimizing or over- 
coming this handicap and allow- 
ing full advantages of preheating, 
as with pulverized coal er gas. 
Already higher air temperatures 
may be employed with spreader 
stokers than with any other type 
of stoker, as the grate is usually 
at a lower temperature. At the 
present time the limiting factor 
seems to be the fusion tempera- 
ture of the ash. 


Water Walls 

The general conformity of fur- 
nace lines of the contemporary 
spreader stoker setting with the 
“ideal furnace,” and its applica- 
tion to the modern steam gener- 
ator type boiler, indicates eco- 
nomic use of water walls on even 
the smaller jobs. Therefore in- 
stallation of waterwalls, specific- 
ally designed for the individual 
installation, is becoming standard 


have re- 


practice. 


Waste Fuels — Refuse 


The furnace lines and flat grate 
surface of the spreader stoker 
make it applicable to the burning 
of gas or oil as substitute fuels, 
and to burning a number of waste 
fuel products 

Many practical applications of 
spreader stokers with gas and oil 
as alternate fuels have been made, 


and their application t 

burning has proven so 

tory that a great number 
stallations are continuing 

made for such use It is also 
practical to burn waste fuel alter 
nately, or in conjunction with coal 
In fact, some installations can be 
cited where all of the above men- 
tioned fuels are used periodically 
or simultaneously in the same 
furnace. Bark burning in the 
paper industry and bagasse burn- 
ing in the sugar industry are out 
standing examples of 
stoker application to waste fuel 
burning. 

A few waste fuels can be satis- 
factorily fed through the regular 
feeders, but the wide range of 
volume to Btu value of the fuels 
that can be so fed, necessarily 
changes the capacity value of the 
whole installation materially 

Proper means of transport and 


spreader 


auxiliary feeders are needed for 
each fuel. 


of the wastes are known, satisfac 


But where the nature 


tory combinations of furnaces and 
feeders can be designed In this 
respect the spreader stoker type 
advantage 


‘ 


feeder has a distinct 


over the underfeed types 


stokers 


Conclusions 


We have seen that the spre: 


I 
stoker provides some of the fea- 


tures we mentioned as desirable 
in an ideal furnace 

These features provide a clas 
sification of the fuel, and allow 
the several stages of combustion 
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proceed in separate zones 


with the advantage of more oF 
of the reac 


ymntrol by the 


less simplification 
tions, and easier ct 
perator 

versatility 
of the spreader stoker adapt it te 
i ap 


The simplicity and 
a particularly wide range o 
plications. While the 
stoker is no longer by any means 


spreader 


new, its elements are still under 
going serious studies by the man» 
ifacturers’ engineers, and ime. 
provements are continually being 
made. Not only are these improves 
ments resulting in better operas 
where 
already 
proven their recent 
developments are continually ex- 
panding the field which may be 
advantageously served by spread- 


those situations 
stokers 


worth, but 


tion in 


spreader have 


er stokers 


Editor's Note: 
This article has by no mn 
In fact it pr 
than was rigindily 
was freely given by 
nsultants in the South 
{ soreader 
Fact 


tuantity 





WILBUR G. HUDSON, consulting engineer, comments on 
Recent Belt Conveyor Installations 


New textile and steel reinforced belts provide 
greater efficiency and broadened versatility 


Belt conveyors 


rancnortina + 


new materials ghting and 
rf _ mcrete str res. de llus w, note that coal is 

' 1 >t > eing transported from the headhouse 
to the preparation plant on the belt 

rock 

Idlers 


tions be 


the lett anda mune 
at the ngnht 
Link-Belt onveyors are 
for ibrication from the 


iosea gallery 


Application of 
Y Qs Tne ew e Ind P¢ 
nveyor at 

mn the conveyor 

lor both 

equipped 


enter msie inis en 


Leading al/ other conveying sys 
tems in bulk handling, individuc 


; a mn the 





In power plants, wi 


The above brief nment 
adapted from a talk by Laura 
Willard, assistant genera ales n 
ft Link-Beilt Company, before the 
Handling Divi n, ann | 
4. S.M.} 
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The route of the belt conveyor is down-hil! from the prepzrat 
town, W. Va the barge-loading station on the Monon jahe 
miles long 


Sipe 730 ft single lift conveyor and a maximum belt tension o lriving mechanisn The method 
serving the Tennessee Coal, 67,400 lb or 1600 Ib per i f of driving the main conveyor belt 

Iron and Railroad Company’s Con- belt width is illustrated at the end of this 

cord Mine near Hueytown, Ala The belt is built with a discussion 

bama, was described in the Au- rubber cover on the carrying si Maximu l at the 


at head pul 
gust ‘49 issue of SP&l. It has a Carrving a load of 1,000 


ev when ie | is fully loaded 
12-in. belt on 2500 ft centers, a lift hour to a height of 730 ft imposes and started is approximatel) 


of 730 ft, a capacity of 1000 tph, severe strains on both It and 160.000 Ib. which means that the 
belt structure must support a 
stretch of 80 tons. An ordinary 
i fabric belt would not be able to 


vithstand such stresses. and it 
we 


g 7 
a was necessary to provide a special 


steel cable core 


Belt Construction 


There are approximately 600 





braided steel cables laid side by 
side in the interior of the belt 
which w: fabricated in five sec 
tions. Each section is approxi 
mately 1,000 ft long and weighs 
10 tons The five sections were 
shipped to the job on separate 
reels and were connected by 
means of field splices 

These _ spli were made bj 
peeling the top of one end of the 
belt down to the laver of steel 
cord, and then removing alter 
nate steel cords by peeling them 
back from the end of the belt and 
staggering the cut ends rhe op 


posite end t b oined at this 


[ rive issembDiy i the nvey 


siope yor 
xt the Chicago, Wilmington & Frank 
lin Coal Company's mine. An enclos 
ed herringbone gear drive for the 8 
ft lift belt nveyor is powered by 
x 1500 hp synchronous motor. Drive 
includes magnetic clutch and yf 
brake backstop. Photo was taker 
before the belt pulley and brake 
housing were placed. Although this 
42-in. conveyor with 32 ft centers 
is subjected to a maximum belt ten 
sion of 95,000 lb, a snubbed single 
pulley drive provides effective tra 
tion 
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splice was treated similarly, ex- 
cept that its bottom was peeled 
back and its steel cords similarly 
cut, so that when the two ends 
were overlapped the steel cords 
of one piece fitted alongside the 
steel cords of the other piece 
Special cement was then used 
to bind the splice together. The 
length of each splice was such 
that the skin friction between the 
cement and the cable cords ex- 
ceeded the breaking strength of 
itself. This required 
splice to exceed 11 ft in 
length. Actually, there is no con- 
nection between the wires in one 
section and the wires in the next 


the cable 


each 


section, except through the flex 
ible rubber cement vulcanized in 


the splice 


862 ft Lift 


Another slope installation, in 
volving a_ substantially 
belt pull has been put into service 
for the Chicago, Wilmington & 
Engineering 
It also has a 


greater 


Franklin Coal Co 
was by Link Belt. 
42-in. belt, but with 3200 ft hori- 
zontal centers and a lift of 862 ft 
rhe handling rate is 1200 tph at 
a belt speed of 625 fpm. 

The belt pull determination 
could be made as follows: Power 
to move empty belt, 88 hp; Power 
to move load horizontally, 115 hp; 
Power to lift load, 1045 hp; or a 
total of 1248 hp. Accordingly, the 
effective tension would be 65,921 
lb. The starting tension at the 
72-in. lagged and snubbed single 
drive pulley is 95,000 lb or 2,260 
lb per inch of belt width. 

The Goodyear Tire and Rubber 
Company belt has a 3/16-in. top 
cover, including breaker strip and 
1/16-in bottom with 
5/32-in. steel cables spaced 6 per 
inch. The drive pulley is excep- 
tionally large diameter to elim- 
inate the risk of radial thrust 
cables through the 
is by 


cover, 


tearing the 
carcass. Drive 
a 1500 hp synchronous 
through eddy-current clutch and 
speed reducer. A heavy mine- 
hoist type brake is mounted di- 
rectly on the far end of the head 
shaft to prevent reversal. 
Tables for belt capacities list 
a 42-in. belt with 50 lb material, 
at 625 fpm as having a capacity 
of 1012 tph, but the tabulated 


illustrated 
motor, 
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capacities are for materials with 
a repose angle of 30 deg. With 
mine run coal, the repose angle is 
steeper than 30 deg because of 
the mixture of lumps and fines, 
and the practice of wetting down 
the coal to reduce dust within the 
mine. An actual test of the cross- 
section of the load on a 42-in. belt 
shows it to be 318.7 sq in as 
compared with 238.8 sq in for a 
angle. The esti- 
mated capacity would be 1220 tph 

Uni-plane construction, placing 


30 deg repose 


all tension members in one layer, 
assures uniform distribution of 
the load as the belt rounds the 
drive pulley, or pulleys, and per- 
mits the use of high tension, low 
stretch steel However this low 
stretch characteristic imposes the 
of uniform lateral 
distribution of the load during 
fabrication, a factor of minor im- 
portance in belts of low modulus 
Otherwise, the belt de- 
tension 


requirement 


material. 
ruffles in the low 
areas and will persistently run 
Perfection was at- 


velops 


out of line 
tained only after considerable re- 
search in manufacturing methods 


W. Virginia Installation 


Another recent installation with 


interesting engineering features 
was installed by the National 
Mines Corp. at Morgantown, 
W. Va. This is designed to move 
coal from the preparation plant 
to the barge-loading station on the 
Monongahela river nearly two 
miles distant with a single con- 
veyor. This is a down-hill run, 
with the discharge end about 170 
ft lower than the feed end, sub- 
stantially reducing the power and 
pull. However a power peak, due 
to inertia, occurs as the belt gets 
This is a 30-in. con- 


into motion 
veyor of 10,000 ft centers operat- 
ing at 300 fpm. The maximum 
pull is 19,600 Ib or 650 Ib per inch 


of belt width. Since quite a trip 
is involved in checking the two 
mile run, a narrow gauge track 
to accommodate a powered service 
car, parallels the belt. The belt 
can be stopped from any point 
along the line. The assembly of 
the drive, at the river end, is illus- 
trated By actual test the power 
was 120 hp. The gravity assist is 
17.6 hp. There are such 
varied conditions of loads, start- 


ing and deceleration that a single 


about 


maximum tension figure cannot be 
set as conclusive. 
These huge conveyor belts are 














Drive Assembly—National Mines, Morgantown, W. Va. 


Route of this belt conveyor is illustrated on the preceding page 


It is a 


down-hill run, with the discharge end about 170 ft lower than the feed 
end, substantially reducing the power and pull. Drive pulley is 54-in 


diameter with herringbone grooved lagging 


acceleration when starting 


A time relay provides slow 
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Method of Driving Main Conveyor Belt 
TCI's Concord Mine, Hueytown, Alabama 


Length from tail 
ley is approxi j ft and total 
lift approxi ) ft. To insure 
sufficient friction between driving pul 
belt, duuble driving pul 
employed with approzim 
deg of beli wrap around 

h pulley 


On the lower of the two pulleys there 
are two hp wound-rotor motors 
connected to the pulley shaft by her- 
ringbone speed reducers. These two 
motors are sufficient to provide belt 
capacity adequate for initial opera- 
tion. When necessary, a third motor 
and reducer will be added. All mo- 
tors are interlocked and interconnect- 
ed through the electrical system 


Extensive protective measures have 
been taken to prevent damage to the 
belt. On each side of the conveyor 
throughout the length of the belt, 
there is a signal cord suspended from 
the belt frame. An operator who 
walks up and down the slope can 


a big investment. Every precau- 
tion is taken to prevent injury 
through misalignment or hidden 
rupture of individual wires. The 
determination of carcass condi- 
tion can be observed by the fluor- 
oscope. The X-ray shadow of each 
cord may be thrown on a screen 
for visual inspection. 

The length of belt that can be 
shipped in a single length is about 
1300 ft, which means a roll about 
10 ft in diameter. This belt was 
shipped in 18 rolls, each mounted 
outside and pulled into the narrow 
tunnel (about 8 x 6 ft in cross 
section) after splicing outside. 
The take-up movement from stand- 


interrupt the operation of 
whenever necessary by f 


it switches are installed 
lleys, the head pulley 
py to ston the belt s 
sideways far enou 
scrape on the supporting 
The electrical interlocks are inter 
nected through the contro! stat 
the drive The underar< 
rushing 
equipment 
from the head pulley are 
this interlock system 


Loads at the drive pulleys and 
head pulleys are transmitted to pillov 
blocks through bronze sleeve bear 
ings, lubricated by an automatic 
lubricating system with heavy-duty 
graphite-loaded grease. Extreme care 
is necessary to prevent grease leak 
age from damaging the belt or the 
vulcanized rubber-covered head and 
drive pulleys 


w 


ing to running is only about 5 ft 
and the permanent elongation has 
been about 0.03 per cent—dquite 
different from the 1.5 per cent we 
have to provide for with a cotton 
duck carcass. 

The installations discussed illus- 
trate the important developments 
which have been 
through high strength wire cord 
belts. These now are standardized 
for load ratings of 1000 to 3000 
lb per inch of width 
difficult and costly to the 
manufacturers. 

First cost of steel 
belts is high and for many indus- 


made possible 


Success has 


been 
reinforced 


trial applications the less costly 


SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 


cotton duck carcass still are spec! 
fied Here there 


developments 


have also been 
Formerly cotton 
duck carcass belts were specified 


for maximum stresses ranging 
from 25 to 45 lb per inch of width 
per ply Some cord belts have 


longitudinal cords embedded in 
rubber, with one or two plic ~ 
12 Z luc m tne 


gth, standard) 


inderside 


70, and 100 Ib pet 


per cord layel 


pecially-treated duck fi 


rated for 85, 100, and 150 


inch of width per ply 


Alabama Cement Operation 
One of the first long distance 
conveyors in 
mile and a 
and supplied 
Gin Company ft National 
Ragland Ala 


company decided 


Cement Company 
bama The 
pen a ne quarry one mile from 
their iant The rail-haulage 
tem w: discontinued and the 
ol 
capacity of 300 

uW It is moving the 
at the lowest ton-mile cost 
company’s history 

Conveyor system is in 
tions First of the three 
ft in 
product about half way up an ir 


length and carrie 


cline from the quarry, a total rise 
of 49 ft Another 
tends to the ground level at the 
top of the incline. Another con 


veyor is 1,190 ft in length, has a 


convevor ex 


total rise of 17 ft and passes ur 
der a county highway through a 
Another unit 


is 960 ft in length with a total rise 


concrete underpass 
of 38 ft. Two other units are 1,110 
ft and 1,092 ft in length 

Each section of the main cor 
veyor system is driven at a speed 
of 300 fpm by a 25 hp, 1760 rpm, 
140 v, 3 phase, 60 cycle G-E splash- 
motor through a Foote 
helical gear reducer 
with a ratio of 14.2 to 1 Each 
of the two belt conveyors in the 


proof 
Brothers 


quarry is driven by a 20 hp, 1750 
rpm, 220-440 volt, G-E 


This conveyor system has shown 


motor 


marked saving in the ton-mile cost 
of haulage and it insures a steady 
flow of material to the plant 








instrumentation for the Plant Engineer 


Probably the most universally used instruments for measuring 


the rate of flow of fluids, including liquids and gases, are 


Differential Pressure Type Flow Meters 


The 8th of a series of SP&I articles dealing with variables commonly encountered in 
the industrial plant and the principal means available for measurement and contro! 


By E. A, MURPHY, Brown Instruments Division, Minneapolis-Honeywell Regulator Co 


Operating Principle—based on the relationship 
between the rate of flow of a fluid, and the pressure 
loss of the fluid when it flows through a restriction 
in the line. Consider a section of garden hose through 
which water is flowing at a given rate. If we pinch 
the hose at any point, an increase in pressure will 
be noted upstream of the pinched section, and a cor- 
responding drop in pressure will occur downstream 
If the rate of flow through the hose is changed, these 
pressures will also change 

rechnically, the relationship between the rate of 
flow of the fluid, and the pressure loss caused by a 
restriction in the line is proportional to the square 
f the velocity of the fluid. In order to make use of 
this relationship in measuring fluid flow, it is first 
necessary to insert some sort of restriction, known 
as the primary measuring element, into the flow line 
As the rate of flow through the line remains con 
stant, the velocity of the flow increases as it passes 
through the restriction This is true because the 
same volume of fluid that passes through the main 
flow line in a given time must also pass through the 
restriction which has a smaller cross sectional area 
than the main flow line. To give another very non 
technical example; if five people abreast can walk 
through a big door in one second, the same five 
people will have to move considerably faster if they 

0 pass single file through a much narrowe1 


one se ma 


Basic Flow Equation—By the law of conservation 


it 


of energy, the static pressure of a fluid drops as 
passes through a restriction. The total energy of 
the fluid, however, remains constant. When the lower 
or downstream pressure is subtracted from the 


higher or upstream pressure, a differential pressure 


84 


also termed differential, or differential head) is 
established This differential becomes an index of 
the fluid velocity. In order to determine the rate of 
flow, this velocity index is multiplied by the cross 
sectional area of the restriction From this is de- 
rived the basic flow equation: Q=—CAV, where 
Q= quantity of flow, C = coefficient of discharge, 
4 cross sectional area of restriction, and V 
fluid velocity on downstream side of restriction. 


The differential pressure is measured and con- 
verted into pressure by a secondary measuring de- 
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Here's what happens when fluid passes 


through a restriction in a flow line 


Note that the pressure never fully recovers to the original line 
pressure, but levels of at some lower pressure. This permanent 
pressure loss can bo ar important factor. In this illustration 
the level of mercury in c glass U-tube manometer measures the 
differential pressure across the orifice plate. Although this is 
the simplest method of determining flow, it is seldom used 
industrially. Secondary measuring elements, which measure, 
indicate, and record flews, are discussed on the following 
pages 
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vice. As illustrated, the cross sectional area of the 
column of fluid is decreased as it passes through the 
restriction, and therefore its velocity is increased. 
The pressure in the flow line (about 37-in. of water 
as indicated by the vertical column at the extreme 
left) gradually increases as we move closer to the 
restriction, reaching a maximum of 45-in. of water 
immediately upstream of this restriction. As the 
fluid moves through the restriction, its pressure 
drops to approximately 7-in. of water, then, further 
downstream, gradually builds up again. 


CONCENTRIC ECCENTRIC SEGMENTAL 


Permanent Pressure Loss— Note that the pressure 
never fully recovers to the original line pressure ot 
about 37-in. of water, but levels off at some lower 
pressure, in this case 35-in. of water. This is what 
is known as the permanent pressure loss, and is 
largely dependent upon the type of restriction or pri- 
mary measuring element used. On applications where 
large volumes of fluids must be handled, this be- 
comes a significant factor in determining pumping 
costs, and much thought must be given to the selec- 
tion of the primary measuring element 





The orifice plate is almost always used for measuring flows of steam, water, air, and most gases 


Eccentric and segmental type orifice plates are used when the measured fluid carries suspended matter which 
might tend to build up a deposit back of the orifice plate thereby introducing erratic flow readings. Note at the 
right, that the stream flowing through an orifice plate with a square sharp edge is reduced in diameter to slightly 


less than the diameter of the orifice 


TPIEZOMETER RING s ENTRANCE CONE 


) —_— \ 


EXIT CONE 
\ 














' 
H.P. CONNECTION THROAT LP CONNECTION 


Venturi Tube 


x H P CONNECTION L.P CONNECTION 





























A 
<ENTRANCE CONE \— THROAT EXIT CONE 


Insert Venturi Tube 


The venturi tube gives the lowest permanent pressure loss of all primary measuring elements and is frequently 
used in large flow lines where pumping cost is a major factor. However, it has the highest initial cost and is the 
most difficult to install. Insert venturi at the right is an adaptation of the regular venturi 


of manufacture. The conventional 


PRIMARY MEASURING ELEMENTS 


There are several widely used 
restrictions or primary measuring 
elements. Each has its advantages 
and disadvantages, and under cer- 
tain conditions one will be far 
more satisfactory than any of the 
others. These elements are: the 
venturi tube, the insert venturi 
tube, the flow nozzle, and the ori- 


fice plate. Each will be discussed 
briefly, and its advantages and 
disadvantages enumerated 


Orifice Plate 


The orifice plate is the most 
widely used primary measuring 
element because of its simplicity, 
ease of installation, and low cost 
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orifice plate (extreme left in the 
illustration) consists of a thin 
sheet of metal having a round con- 
centric opening. Installed in the 
flow line perpendicular to the di- 
rection of flow, the orifice plate 
is not generally over ‘4-in. thick 
at the edge and must have an up- 
stream edge that is square, clean, 
and sharp 

The orifice plate has a higher 


85 








differential pressure type flow meters (continued) 


permanent pressure loss than any paper mill where a 
of the other primary measuring a large line suddenly went ber- 
serk. An instrument man checked 
the meter body 
proper and could not find any evi- would read satisfactorily for a 
tence of malfunctioning, and still, 
when the meter 


elements Consequently, when 


pumping costs are a significant and rechecked 


factor some other element is 
often used, in spite of the in- 
creased initial expense 

It is the cheapest of all the ele- 
ments to install, and is easily re- 
produced. Since operating condi- 


nected to the 


tions in the flow line sometimes 
affect the shape of the orifice 


plate, through abrasion, wire- shut down and 
broke the connection at the orifice 
plate. There they found the cause was a pipe coupling which had 
one of the mill 


drawing, or an accumulation of 
solids on the upstream side, peri- 
odic inspections are necessary in 
order to guard against the errors 
that these conditions will intro- 
duce into the flow measurement 
The necessity for periodic in- 
spections was strikingly illus- 


trated by the case of a Southern meter operated 


PRIMARY MEASURING ELEMENT INSTALLATIONAL FACTORS ..... . install with sharp and square edge 


Regardless of the type of primary measuring ele- 
ment selected, correct installation is essential in 
order to insure accurate flow measurement. This is 
especially true in the case of the widely used orifice 
plate. In the first place, the plate must be installed 
with the sharp and square edge on the upstream 
side. If the plate is reversed, erroneous flow readings 
will result. The plate must be centered in the hold- 
ing flange so that its opening is concentric with the 
pipe. Whenever possible, the orifice plate should be 
preceded by a long run of straight pipe, and followed 
by at least five pipe diameters of straight pipe. This 
is true because, for extremely accurate measurement, 
the fluid approaching the orifice plate should be 
moving as nearly parallel to the axis of the pipe as 
possible. Any bends or fittings preceding the orifice 
plate are likely to cause inaccuracies, especially in 
the case of gases. In the event it is impossible to 
obtain a sufficiently long run of straight pipe pre- 
ceding the orifice plate, straightening vanes are 
often used. These can consist of a number of pieces 
of standard weight pipe or thin-walled tubing welded 
together into a bundle and built into a nipple to be 
used as a section of the pipe line 


Pressure Taps Should Be Installed with Care 


Careless installation of pipe taps for connecting 
the primary measuring element to the high and low 
pressure sides of the secondary measuring element 
is a frequent source of flow errors. Locations for the 
taps should be carefully measured up and down- 
stream from the orifice plate. When the taps are 
installed, care should be taken that the nipples do 
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was again con- 
orifice taps, it re- rent with these periods of wild 
fused to give any semblance of a 
decent flow record 

At last, in desperation, the in- 
strument man had 
the pipe fitters shut down and the pipe joint 


of the trouble 
cats who had fallen into a storage 
tank had been sucked into the flow ing erected. It had been carried 
line, and ended up draped across 
the orifice plate opening. After 
the orifice plate was cleared, the 
perfectly How- 


ever, the cat will never be the 
same 

Another example occurred in a 
new power plant where an orifice 
plate in a vertical pipe line was 
metering steam flow. In this case 
the complaint was that the meter 


flow meter on 


while, and then for no apparent 
reason go out of its mind. Concur- 


oscillation on the part of the me- 
ter, a terrific clattering and bang 
ing noise came from the vicinity 
the flow line of the orifice plate. The line was 
broken. The offender this time 


evidently been dropped into the 
flow line when the plant was be- 


along by the high pressure steam 
until stopped by the orifice plate 
As steam flow varied, the coupling 
would alternately drop to the bot- 


Orifice Plate Installation 
Showing Use of Condensers 


When a fluid is a gas or liquid, which has a tendency to 
vaporize or condense under operating temperatures, condensers 
are usually employed between the pressure taps and the 
meter body 


not project through the inner wall of the flow line 
into the flowing fluid. Any burrs left on the inside 
of the pipe as the result of drilling and tapping 
operations should be removed. Any irregularities 
such as burrs or file marks on the inside of the flow 
line will disturb the smooth flow of the measured 
fluid and cause errors in flow readings. 

When tapping into a very thin-walled pipe, it is 
sometimes difficult to avoid having the nipples pro- 
ject into the flow line. When such a situation arises, 
sufficient thread surface for the pipe tap nipple can 
be obtained either by building up the outer wall of 
the pipe with a welding torch, or by welding a half 
coupling to the outside of the pipe 
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tom of the vertical run of pipe (at 
which time the meter functioned 
perfectly), or be slammed up 
against the orifice plate, making 
a terrific noise and throwing the 
meter completely off. In this in- 
stance, the remedy included the 
installation of a new orifice plate, 
as the original plate had been 
badly battered by the coupling 


Venturi Tube 


The venturi tube is inserted in 
the flow line in much the same 
manner as any pipe section. It in- 
cludes a main barrel section of 
the same diameter as the main 
flow line. This section leads into 
a cone-shaped section which, in 
turn, leads into a throat sectior 
carefully machined to calculated 
dimensions, and of slightly smaller 
diameter than the barre! section 
This throat connects to an exit 
cone of fixed angular divergence 


that terminates at a diameter cor- 
responding to that of the main 
flow line. 

Piezometer connections in an 
annular pressure ring around the 
barrel section make it possible to 
obtain the average upstream or 
high pressure. The low pressure 
connection is made in similar 
fashion to the throat section. 

The venturi tube has several 
distinct advantages. It gives the 
lowest permanent pressure loss of 
all the primary measuring ele- 
ments. For this reason it is fre- 
quently used in large flow lines 
where pumping cost is a major 
factor. Secondly, it is ideal for 
metering fluids containing sus- 
pended solids, as it offers no sur- 
faces that would cause the sus- 
pended matter to pile up and clog 
the flow line. Finally it passes 1.6 
times more fluid than an orifice 
plate under the same conditions, 


and requires very little in the way 
of maintenance 

On the other side of the ledger 
is its high initial cost. Because of 
fabricating costs, it is the most 
expensive of the primary measur- 
ing elements. Since it must be in- 
serted, like another pipe section, 
directly in the flow line, it is the 
most difficult to install 

The insert venturi is an adapta- 
tion of the regular venturi. It pos 
sesses the desirable features of 
the venturi and includes certain 
added advantages under specifi 
operating conditions. For exam 
ple, where it is desirable to mea- 
sure flow under extremely high 
pressures, the insert venturi, since 
it is inserted directly into the 
main flow line, saves the expense 
of fabricating a regular venturi 
capable of withstanding these 
pressures 

As shown, the primary element 


upstream ....... watch pressure taps ........ connecting piping should be self-venting or self-draining 


Connecting Piping Can Cause Errors 

The term “connecting piping” includes al] sealpots, 
condensers, valves, fittings, and piping employed to 
transmit the differential pressure from the primary 
measuring element (orifice plate, venturi, etc.), to 
the secondary measuring element (indicating or re- 
cording instrument). 

When the fluid is a gas or liquid which has a 
tendency to vaporize or condense under normal oper- 
ating temperatures, condensers are usually employed 
between the pressure taps and the meter body. The 
metering of steam is a good example. Since the meter 
body and connecting piping will always be at tem- 
peratures below that of the steam in the flow line, 
condensation wil] continue to take place until the 
meter body and the high and low pressure piping 
are filled with condensate. Since this condensation 
is not likely to take place at equal rates in both the 
high and low pressure sides of the system, more 
condensate is likely to collect on one side than on 
the other. The resulting hydrostatic head will be 
added to the pressure measured at the orifice plate, 
and thus will cause the meter to read incorrectly. 

To avoid such errors, condensers are used. They 
are small metal pots or cylinders tapped on one side 
for connection to the pressure tap, and in the bottom 
for connection to the secondary measuring element. 
Two condensers (one for the high pressure line and 
one for the low pressure line) are employed. Mounted 
at the same level, they are partially filled with water. 
Since they are connected to the secondary measuring 
element (meter body), this means that the connect- 
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ing piping as well as both sides of the meter body 
are also filled with water. Thus, both high and low 
pressure sides of the system are subjected to equal 
hydrostatic heads of water. It must be remembered, 
however, that unless the condensers are exactly 
level, an error is introduced into the system 


Self-venting or Self-draining Piping 

When liquids are being metered, air or gas trapped 
in the meter body, or in high spots in the connecting 
piping, is a frequent cause of error. This is true 
because the air or gas bubbles are compressible, 
and smal! changes in differential pressure caused by 
changes in flow rate can be absorbed by the air or 
gas cushion, and not transmitted to the meter body 

When liquids are being metered, the meter body 
should be located below the orifice plate, and the 
connecting piping should slope uniformly up from 
the meter body to the pressure taps at the orifice 
plate. In this way, any air or gas bubbles will rise 
and be expelled into the main flow line. If it is 
impossible to avoid high spots in the piping between 
the meter body and the orifice plate, vent cocks 
should be installed at these high points and should 
be opened periodically to release any trapped air 
or gas 

When air or gas is being metered, trapped liquids 
in the system cause the trouble. In this case, the 
remedy is to locate the meter body above the orifice 
plate, and have the connecting piping slope uni 
formly down from the meter body to the pressure 
taps. Thus, any condensed liquid will flow by gravity 
back into the main flow line 
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is slipped into the flow line and 
held in position between two com- 
panion flanges by means of a 
“dutchman” made integral with 
the tube. The low presure connec- 
tion is located in the dutchman, 
while the high pressure connec- 
tion is tapped into the pipe wall 


about one pipe diameter upstream 
from the entrance cone. 


The flow 
called an insert 
retains certain features of both 
the venturi and the insert ven- 


nozzle, sometimes 
venturi nozzle, 


One Type of Mechanical Flow Meter 


This mechanical flow meter body is an adaptation of the 
U-tube manometer illustrated on the initial page of this dis- 


cussion 


Meter consistr of a high pressure chamber C and a 


low pressure chamber C’. Both chambers cre provided with 


gasketed covers and the high and low pressure piping from 
the orifice connections are connected to the tops of the respec- 
Part of C, all of T and part of C’ contain 
mercury. A solid metal float F floats on the mercury in the high 
pressure champer, and is connected mechanically by means 
of lever L to shaft S which passes through pressure-tight bear- 
ing B. Shaft S is connected to indicating pointer or recording 


tive chambers 


pen 


With zero-flow in the main flow line (where the orifice plate or 
other primary measuring element is located), the pressures 
measured at the high and low pressure taps will be equal 





As fluid flows through the flow line and through the orifice 
plate, a differential pressure will be created across the orifice 


As soon as this haprens, the pressure in chamber C will 
exceed that in chamber C’, and the mercury will move down 
in C, through T and up into C’ an amount that will depend on 
the rate of flow of the fluid being metered. Float F will move 


SECONDARY MEASURING ELEMENTS 


We have shown how inserting a 
restriction in a flow line causes a 
pressure drop in the flowing fluid, 
and how a measurement of this 
pressure drop (differential pres- 
sure) gives us a method of deter- 
mining the actual rate of flow of 
the fluid through the line. It now 
becomes necessary to bring into 
the system a secondary measuring 
element, a device which will take 
this differential pressure and con- 
vert it into actual ternis of flow 
such as gallons per minute, bar- 
rels per minute, etc. 

Secondary measuring elements 
or meter bodies can, in general, 
be divided into two main classes: 
(1) the mechanical type; and (2) 
the electrical type. There are still 
further subdivisions such as mer- 
cury and mercuryless types 


Mechanical Meter Body 


Shown schematically is a cross 
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section of one type of mechanical 
flow meter. As can be seen, the 
meter body is .» reality an adapta- 
tion of the glass U-tube manome- 
ter shown at the beginning of the 
article. In the meter body, how- 
ever, a float F transmits the mea- 
surement of the differential pres- 
sure by means of a linkage and 
pressure-tight bearing to an indi- 
cating pointer or a recording pen. 
The meter is classified as me- 
chanical because float movement 
is transmitted directly and me- 
chanically to the indicating or re- 
cording member. Obviously, with 
this type of construction, the in- 
dicating or recording instrument 
must be mounted directly on the 
meter body proper. By referring 
to the drawing, it is a fairly sim- 
ple matter to understand the 
method of operation of the meter. 

If you were to look at a cross- 


sectional view of a mechanical 


turi. It gives a medium permanent 
pressure loss part way between 
the high loss of the orifice plate 
and the low loss of the venturi. 
Similarly, it is more expensive 
than an orifice plate, but less ex- 
pensive than a venturi. Like the 
venturi, it passes 1.6 more. fluid 
than an orifice plate under the 
same conditions, and requires 
very little maintenance 











= 





downward when this occurs, and by means of the linkage 
attached to it, will cause the instrument to indicate or record 
the existing flow rate 


flow meter, you would see the 
float and its linkage to the shaft, 
which passes through the pres- 
sure-tight bearing. The shaft ac- 
tuates the recording pen. There is 
a needle valve arrangement which 
makes it possible to damp out 
small pulsations in flow. These 
pulsations, which may be due to a 
reciprocating pump in the flow 
line, serve no useful purpose if 
recorded, and merely tend to cause 
a ragged, hard-to-read’ chart 
record. 


Square Root Calibration 


The relationship 
rate of flow of a fluid, and the 
pressure drop across the orifice 
plate in the flow line is propor- 
tional to the square of the velocity 
of the fluid. For this reason, the 
instrument just described makes 


between the 


use of a square root chart and 
scale. This means that the chart 
and scale markings are very close 
together near the lower limit of 
the instrument range, and become 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 





iron body gate 


with screwed or flanged ends 


valves 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET 


DISTRIBUTORS 


NEW YORK 17, N. Y. 


IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem nne 
tion on OSBY types provides 
stronger nnect prevent 


oosening of disc by rros 
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Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 


Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 
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Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 





increasingly wider spaced in an 
up-scale direction. 

When specifying this type in- 
strument, it is advisable to select 
a range such that, under normal 
operating conditions, the pen or 
pointer will operate in the upper 
two-thirds of the chart or scale 
The reason, of course, is that, in 
this range, a given change in flow 
will cause far greater pen or 
pointer movement than a change 
of a similar amount occurring in 
the lower third of the range. The 
result? Better readability, 
the instrument is a controller, far 


and, if 


more sensitive control 


Maintenance Factors 


In order to Measure accuratel) 
the differential across 
the orifice, both the mete: 
and the mercury must be clean 


The reason is fairly self-evident, 


pressure 


body 


since any deposit built up on the 
walls of the high or low pressure 
chamber in effect changes the in- 
side diameter of the chamber 
This, of course, creates a false 
head of mercury on the dirty side, 
and since the float measures the 
mercury level in the high pressure 
chamber, the result is an error in 
the indicated or recorded flow 
reading 

Experience on the job will usu 
meter 


When 


only mud, loose scale, or is 


ally dictate how often a 


body should be cleaned 


present, thorough flushing with 


high pressure water is usually 


adequate. If an oily or greasy 


sediment is found, the mete: 
should be cleaned with some type 
of solvent 

should always 


The meter body 


be installed in a level position 
Failure to do this will cause the 
mercury to shift to one side o1 
the other, changing the position of 
the float and introducing an in- 
strument error 


Electric Flow Meters 


As far as actual flow measure- 


ment is concerned, the electric 
meter body operates on the same 
principle as the mechanical meter 
just described, i.e., a metal float 
riding on a pool of mercury moves 
down in 


up and response to 


changes in differential pressure 
caused by changes in the rate of 


flow of the metered fluid 
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The electric meter body differs 
from the mechanical type only in 
the way that this float movement 
is transmitted to an indicating or 
recording instrument. A_ cross 
section of an electric meter body 
measuring steam flow is_ illus- 
trated. It will be noted that this 
type meter body need not be made 
an integral part of the indicating 
or recording instrument. Instead, 
float movement is transmitted 
electrically by means of a three- 
conductor copper cable. 

This gives the electric type in- 
strument two distinct advantages 
over the mechanical type. First, 


the meter body can be located an 
appreciable distance from the in- 


dicator or recorder, a factor ol 
considerable importance when 
centralized control panels are em- 
ployed. Second, two or more re- 
ceiving instruments (indicators or 
recorders) can generally be oper- 
ated from a single meter body 
This makes it possible to have an 
indicator, for example, at one lo- 
cation, and an integrating re 
corder at some other location 


Float Positions Armature 


In the meter body illustrated a 
soft iron armature is attached, 
by means of a rod, to the top of 
the float. As the float changes po- 
sition vertically, this armature 
moves up and down inside a trans- 
mitter coil or solenoid. This coil 
is connected electrically to a simi- 
lar coil and armature assembly in 
the receiving instrument. Move- 
ment of the transmitting armature 

caused by float movement), causes 
a corresponding change in the 
receiving armature which is 
linked to the instrument pen or 
pointer 

The method of operation of the 
circuit employed with the meter 


body is illustrated schematically 


Evenly Graduated Meter 

The meter bodies thus far de- 
scribed are used in conjunction 
with instruments that have square 
root graduations, i.e., the charts 
and scales have graduations that 
are fairly widely separated at the 
ipper end of the meter range, and 
become increasingly closer spaced 
as they move toward the lower or 
range. The 


minimum result, of 


course, 1s that they are easy to 


Electric Meter Body 
Measuring Steam Flow 
The electric meter body need not be 


made an integral part of the indicat- 
ing or recording instrument 


read when the pen or pointer is in 
the upper range, but more difficult 
to read in the lower range. More- 
over, since the integrating or to- 
talizing mechanism is actuated by 
the pen or pointer, it is evident 
that integration will not be as ac- 
curate in the lower ranges as it is 
in the upper two-thirds of the 
range. 

Another meter body shown is so 
constructed that it automatically 
extracts the square root, permit- 
ting the indicating or recording 
instrument to use an evenly grad- 
uated scale or chart. This means, 
of course, that a 100 gpm change 
in flow rate occurring near the 
lower range of the meter will 
cause exactly the same amount of 
pen or pointer movement as a 100 
gpm change that takes place in 
the upper range. 

In this meter body, the metal 
float is replaced by a character- 
ized bell that floats on the surface 
of the mercury. This bell is so 
designed and constructed that it 
will move vertically an amount 
proportionate to the square root 
of the measured differential pres- 
sure. 

The electric transmission sys- 
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T’S good business to anticipate emergencies 
to have first aid always on hand when a seri- 
ous situation arises. 

In case of fire, the Crest Manufacturing Com 
pany of Edgefield, South Carolina, relies on an 
automatic sprinkler system backed by a Horton* 
elevated water tank to prevent serious damage to 
plant facilities. This job-tested combination stands 
ready 24 hours a day—7 days a week with a de 
pendable supply of water that can be instantly 
brought into play. And most important, the com 
plete operation—the opening of the sprinkler 
heads and the flow of water—is automatic 

Horton elevated water tanks for fire protection 
are built in standard capacities from 15,000 to 
500,000 gallons with ellipsoidal . bottoms—and 
500,000 to 3,000,000 gallons with radial-cone 
bottoms. Horton Waterspheres are built in stand 
ard capacities from 25,000 to 250,000 gallons 

Regardless of model—all Horton elevated tanks 
providing gravity water pressure for automatic 
sprinkler systems are built in accordance with the 
requirements of either the National Board of Fire 
Underwriters, the Insnection Denartment of the 
Associated Factory Mutual Fire Insurance Com 
panies, or the Factory Insurance Association 

Complete information may be obtained bv writ 
ing our nearest office. There is no obligation on 
vour part. Please include capacity, height to 
bottom and location 

*Trademark Reaistered U. S. Patent Office 


CHICACO BRIDGE oe IRON COMPAmY 


Atlente 3 ......... .2145 Healey Bi Detroit 26 ........ . 1510 Lefayette Bidg. Philadeiphic 3. .1619-—1700 West Street Bidg 
Birmingham 1 1530 North Fiftieth St. Hoavane ; 402 Abreu B San Fr 4 540— 

Boston 10 .. 1020—201 Devonshire St. Houston 2 rs tt. Hows tide 
—-  sae0 2106 McCormick Bidg. Los ——— 17...15 2 or Petroleum Bidg Tulse 3 

Cle Lh] . 2216 Guildhall Bidg New York 3313—165 Broadway Bidg Washington 6, 0. C 1144 Cefrits Bidg 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, ond GREENVILLE, PA 
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TRANSMITTING RECEIVING 
COIL & COIL & 
ARMATURE IN ARMATURE 
METER BODY IN RECORDER 

















Operation of the Inductance Bridge Circuit 


This illustrates schematically the method of operation of the circuit employed 
with the meter body measuring steam flow. Two sets of coils are used 
one is in the meter body, or transmitter; the other in the receiving instru- 
ment. An a-c voltage is impressed across both sets of coils. With both 
armatures in identical positions within their respective coils, the entire 
system, known as an inductance bridge, is in electrical balance 


As soon as the transmitting armature is moved by the float, this bridge 
becomes electrically unbalanced, and current flow through the coils will 
cause the receiving armature to take up a position within its coil identical 
to the position of the transmitting armature within its coil. The system will 
then again be in electrical balance. Since the receiving armature is linked 
to the instrument pen or pointer, the new flow rate will then be indicated 
or recorded 


Sr 


Z LOCKING SCREW FLAPPER 
| COVER PLaTE < FILTER \ DASH POT 
HIGH PRESSURE ‘SUPPLY AIR NOZZLE 
TRANSMITTED AIR ZERO ADJUSTMENT 
FEED BACK BELLOWS 


HIGH PRESSURE 
VENT 


Typical Mercuryless Meter Body 


In the food industry, mercury cannot be tolerated in the meter body or certain meter- 
ing applications. In the chemical industry, it is often necessary to meter fluids that 
will form dangerous or explosive compounds upon coming into con‘act with mercury 
The mercuryless meter body handles suck applications 


tem is similar to the one just de- 
scribed, save that, with the evenly 
graduated meter body, the coil 
and armature assembly is mounted 
below the meter body as shown, 
instead of above it. 


Mercuryless Meter Bodies 

There are many instances where 
none of the meter bodies so far 
described will be acceptable. For 
example, in the food industry, 
mercury cannot be tolerated in 
the meter body on certain meter- 
ing applications. Similarly, in the 
chemical industry, it is often nec- 
essary to meter fluids that will 
form dangerous or explosive com- 
pounds upon coming into contact 
with mercury. 

Also, in the chemical and petro- 
leum industries there are certain 
critical flows, changes in which 
must be detected and corrected 
with extreme rapidity. In some 
instances these changes are so 
slight, and occur with such rapid- 
itv, that the mass of mercury em- 
ployed in the previously discussed 
meter bodies damps them out and 
they are not picked up by the re- 
cording controller. 

There are many highly corro- 
sive fluids, or fluids with sus- 
pended solids that cannot be per- 
mitted to enter the conventional, 
i.e. mercury type, meter body 
While it is true that this ob- 
stacle can frequently be overcome 
through the use of seals and 
purges, the cost, installation, and 
maintenance of these seals and 
purges are often strongly negative 
factors. 

In order to handle applications 
such as just described, the mer- 
curyless meter body was _ per- 
fected. A cross section of one type 
of mercuryless meter body is illus- 
trated. The high pressure connec- 
tion is made to the lower chamber 
of the meter, and the low pressure 
to the upper chamber. A flexible 
diaphragm separates the two 
chambers. Thus. the differential 
pressure between the up- and 
down-stream sides of the orifice 
plate, or other primary measuring 
element, is converted into a force. 
This force acts on one end of a 
primary beam, and is analogous 
to the force of an unknown weight 

(Continued on page 150) 


92 SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 





leading 
boiler makers 
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f q eB BLOW-OFF VALVES 





Leading steam boiler makers (names on request) 
standardize on Yarway Blow-Off Valves... for the same reasons 


that over 15,000 plants use them 


Yarway Unit Tandem Valve sectioned through 
stellite-seat (blowing) valve. Open position. ~ UNIQUE DESIGN / 
> MODERN METALLURGY TROUBLE-FREE SERVICE 


B> RUGGED CONSTRUCTION 
— a How these features will help your boiler operation is clearly 


Valve sectioned through explained in Yarway Blow-Off Valve Bulletins 
seatless (sealing) Write for one, telling us your operating pressures 


valve. Open position. 
YARNALL-WARING COMPANY 
Home Office: 116 Mermaid Ave., Philadelphia 18, Pa 
Southern Representative: ROGER A. MARTIN, Bona Allen Building, Atlanta 3, Ga 


! 
. 
1 
\ 


BLOW-DOWN TROUBLES...KEEP BOILERS ON THE 60 


AWN 








Questions and Answers for Men in the Plant 
HOW, WHY, WHEN, and WHERE 


This is the second of a series of "Q&A" articles designed to help plant 
men become more intimately acquainted with the equipment in their 


charge. 


A thorough understanding of the points covered, will improve 


operation and maintenance, and help employees advance to higher positions. 


PART 2 


By A. T. LOHKAMP 


Plant Engineer 
Pasco Packing Co 
Dade City, Florida 


Refrigeration Equipment —— Operation and Safety Precautions 


Q—What is meant by a com- 


pounded compressor system? 

A—This system uses a low pres- 
sure cylinder and a high pressure 
cylinder on the same compressor 
or it may use low pressure 
Booster) compressors and high 
pressure compressors as separate 
units 


Q—Explain the operation of a 
compound system. 

A—The following is one method 
It is not necessarily the only 
method as will be explained later: 
In the compound system the oper- 
ation is more complicated than 
with single stage compression 
The gas from the evaporator en- 
ters the low pressure cylinder of 
compressor, is compressed to a 
moderate intermediate pressure 
and discharged to an interstage 
cooler which removes the super- 
heat. From the interstage cooler 
it enters an intermediate receiver 
In the intermediate receiver the 
discharge gas from the low pres- 
sure cylinder or compressor mixes 
with other gas or vapor which 
results when the high pressure 
liquid (on the way to the evapo- 
rator) is expanded from the re- 
ceiver pressure to the pressure in 
the intermediate receiver. These 
two sources of vapor then combine 
to make up the suction of the high 
pressure cylinder or compressor 
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The previous section dealt largely with en- 


gineering and application problems of refrig- 


erants and compressors. This second section 


discusses operation, maintenance and safety. 


rhe high pressure side compresses 
from the intermediate 
pressure to the high pressure dis- 


the gas 


charge pressure after which the 
vapor is condensed and flows to 
the receiver high pressure from 
where it starts over again 

The intermediate receiver in 
this case serves as an expansion 
chamber and the liquid after be- 
ing chilled by the expansion into 
the intermediate receiver collects 
at the bottom and is forced to the 
‘vaporator by the pressure in the 
intermediate receiver, collects at 
the bottom and is forced to the 
evaporator by the pressure in 
the intermediate receiver. Then 
the cycle repeats. 


Q—Describe Pasco Packing Com- 
pany’s system of NH, refrigera- 
tion. 


A—Pasco uses the compound 
system which makes use of booster 
compressors and high pressure 
compressors. Between the boost- 


ers and high pressure machines 


is the vertical gas cooler. This 
cooler serves as the interstage re- 
ceiver described in the answer to 
the previous question except that 
it differs greatly in operation 
The high pressure liquid am- 
monia that goes on to various 
parts of the system is not ex- 
panded into the (D.E. gas cooler) 
vertical gas cooler. A liquid level 
is maintained in this cooler and 
the discharge gas from the boost- 
ers bubbles or flows up through 
this liquid. In flowing through 
this liquid the super heat of the 
discharge evapo- 
ammonia and this 


booster vapor 
rates liquid 
vapor plus the booster discharge 
vapor plus the vapor which is 
generated when the high pressure 
liquid is admitted through an ex- 
pansion valve and chilled to main- 
tain the proper liquid level, all go 
to the high pressure suction. 
There are a total of four sources 
of vapor for the high-pressure 
suction. Only three have been 
mentioned so far. The fourth 
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In 10 years or 20 or even 30 years, your WICKES 

Boiler will still be going strong. For almost a century now, 
The Wickes Boiler Company has been leading the field in the 
manufacture of efficient high-pressure water tube boilers that are 


really built to last. Throughout the world, industries that depend on 
steam have learned by long experience that they can depend on 
WICKES Steam Generators. The Type S 2-Drum Boilers shown 
here have found wide acceptance in the chemical processing 
industry because they are adaptable to any standard method 

of firing — oil, gas, single retort underfeed or spreader stoker. 
Each of these Type S Boilers is capable of delivering 35,000 Ibs. 

of steam per hour. And the low head design makes them 


especially practical where space is limited. WICKES can fill your 
requirements for steam generators up to 250,000 Ibs. per 
hour and 950 Ibs. per square inch. If you have a boiler problem, THE WICKES BOILER CO. 
our knowledge and experience is available to you without SAGMAW, MICHIGAN 
obligation . . . write today for descriptive literature on DIVISION OF THE WICKES CORPORATION 
WICKES’ complete line of steam generating equipment. RECOGNIZED QUALITY SINCE 1854 
$32 


SALES OFFICES: Atlonta * Boston * Chicago * Cincinnoti * Denver 
Detroit * Houston * Indionapolis * Los Angeles * Milwaovkee * New York City * Pittsburgh * Saginaw * Son Francisco * San Jose 
Springfield * Seattle * St. Lovis * Tulsa * Mexico City * Buenos Aires * Manila * Hovena * Montevideo * Son Juan, PR. * Victoria, B.C. 
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source of vapor from the vertical 


gas cooler is the vapor which is 
formed by the evaporation of the 
liquid ammonia in chilling all of 


the ammonia that goes to the cold 
well tanks, rooms, 
and freezing tunnel upstairs. This 
liquid does not expand into the 
D.E. cooler. It remains at high 
pressure and flows down and up 
through a double coil. The coil 
is submerged in the liquid which 


rotators, cold 


remains in the cooler. The liquid 
in the coil is chilled to within 
about 10 degrees F of the tempera- 
ture corresponding to the high 
pressure compressor suction 


Q—What is an interstage cooler? 

A—An 
device for cooling the discharge 
from the low pressure compressor 
before the gas enters the high 


interstage cooler is a 


pressure compressor suction. This 
prevents over-heating the high 
pressure discharge valves and the 


piston and cylinder. 


Q—How many kinds of interstage 
coolers are there? 

A—There are kinds 
rhree of these would be the water- 
cooled type which is only a shell 
and tube heat exchange; the di- 
rect expansion type in which high 
pressure refrigerant is expanded 
into the cooler and the discharge 
vapor from the boosters bubbles 
or flows up through the liquid; 
the vertical cooler such as we 
have in Pasco where the liquid 
level is maintained by float valve 
and the high pressure liquid flows 
through the cooler in a coil of 
pipe and then to the evaporator. 


several 


Q—When does the compound sys- 
tem become economical? 

A—When the temperatures to 
be maintained are such that the 
suction pressure on the compres- 
sor would have to be maintained 
below 10 pounds gage 


Q—How does a compound system 
prove economical? 

A—On low temperature work, 
where the suction is maintained 
below 10 psig, the vapor from the 
high pressure liquid flashing in 
the low temperature evaporators 
must be handled by the compres- 
sor. In a compound system the 
amount of flash vapor is reduced 
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to a minimum because the liquid 
is cooled before it enters the 
evaporator. It costs much more 
to compress the vapor from the 
low pressure than it does from 
intermediate pressure to condens- 
ing pressure. On a job requiring 
506 ton of refrigeration, the sav- 
ing in horsepower would exceed 
8% and that is at 30 degrees F 
suction compared to 28 degrees 
F. On lower temperatures, the 


savings would be greater. 


Q—In a simple refrigeration sys- 
tem employing ammonia as a re- 
frigerant where should the frost 
line stop on the suction line? 
A—tThe frost line should stop 
about 8 or 10 feet from the com- 


pressor suction connection. 


Q—What is a flooded refrigera- 
tion system? 

A—A flooded system means that 
a liquid ammonia level is main- 
tained in all evaporators by means 


Two views of the new 


of a float valve. 
is entirely flooded. 


Pasco’s system 


Q—Are expansion valves used on 
a flooded system? 

A—Yes, the piping to a flooded 
evaporator is arranged in such a 
manner that when the float re- 
quires repairs, the unit can be 
operated on a hand expansion by- 
pass. Repairs should be made on 
the float as quickly as possible. 


Q—If you were installing a re- 
frigeration system would you use 
threaded or welded joints for am- 
monia? What weight pipe should 
be used? Why? 

A—Use welded joints wherever 
possible. Threaded joints are per- 
should be sweated 
For welded 


joints above 2” in size, standard 


missible but 


into recessed fittings. 


weight steel pipe can be used for 
most installations, but for pipe 
smaller than 2”, the pipe should 
be extra heavy weight steel, and 


-15 F, storage room of Pasco Packing Co. Certain 


columns seen in the upper view, are insulated (6 feet down) because they 
extend up into office space above. Suction lines seen at iight in lower view 
are insulated because they were in service for another storage room 


before this room was constructed 
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if yigh ofthe river was pretty Fisst_of all, they showed through interpre- 
~Felotively pure. This paper tation of -water-araiysis and dat@|on stream 
) Als supply below the fork of flow that water quality could be njdde to meet 
LAFot water of average quality, requirements—but that additiopal facilities 
LAby treated without too much would Wat Stee if the quantity used re 
Smmeet standards required for the mained the same. 
: » Of the company’s product Then, they made a §tudy of water usage in 
Ka Mearby city decided to increase its the plant, discovered Where less water could 
gystem—and tapped the good branch be made to do more,and whéfte partially 
fighe fiver, leaving the company to get most treated or untreated water could be used 
Ae its supply from the worse branch Result—expansion of the treating plant 
; ’/ Could this water be treated to make it meet was m&éé@Yunngtessary, and thr company 
J requirements? Would it be necessary to in- continues ta ppergt ¢4a) the bid Ibcatidn, | 


crease treating facilities, and if so, to what This is Gly a ete ted bf qxampdes 
extent? Or should the company pull out and of the servic€ of ine 0 / es ¢ry 
build in a new location? type of ir dicrbind duad fa vt ih ih 

1 Laboratories had been providing detailed informatjoA ond ive ie oe 


water conditioning service at this plant and extent al -rh 
mail the « ri to Ha | Lgfiora- 


noeies Ene, Fe ila — 


ALL LABORATORIES, INC. 


(A SUBSIDIARY OF HAGAN CORPORATION) 
CONSULTANTS ON BOILER WATER CONDITIONING; 
PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 


Hall Laboratories, Inc., Hagan Building, Pittsburgh 30, Pa. SP-2 


Please send me your bulletin 
Your Most Important Raw Material t's Consider Your Whole Water Problem 


Name 
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Company 

Street & Number 
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if threaded joints are to be used, 
extra heavy steel pipe should be 
throughout. Extra heavy 
iron pipe should be used so that 
the pipe wall will still have ample 
strength after the threads are cut 


used 


Q—Can copper or brass be used 
in piping ammonia? 
A—No, ammonia in the 
ence of small amounts of air will 
attack copper or any metal con- 
appreciable amount 


pres- 


taining any 
if copper 
Q—Can brass or copper pipe be 
used with Freon? 

A—Yes, 


copper or brass 


Freon will not attack 


Q—What is a suction trap? 
A—A tank 

placed in the suction line to the 

It is so constructed 


suction trap 18 a 
compressors 
that the suction gases must make 
a sharp turn in direction so that 
any liquid or heavy vapor being 
carried in the stream of suction 
gases will drop out and the suc- 
tion to the compressors will be 
dry vapor. The suction trap also 
Liquid ac- 


trap 


serves as an oil trap 
cumulating in the suction 
can be pumped either directly to 


the system or back to the receiver 


Q—What harm does liquid slop 
over or heavy vapor do to an am- 


monia compressor? 

A—Liquid entering 
the compressor will 
oil film on the piston and cylindet 


ammonia 
destroy the 
vall and cause scoring of the cyl- 
nder and piston. Liquid cannot 
be compressed and due to the 
small clearance between the top 
of the piston and the discharge 
head when the piston is at top 
dead center the liquid acts the 
same as a rock or piece of steel 
It will lift the safety head, break 
springs and 


valves, and valve 


damage bearings. The discharge 
will get cold and frost up. Liquid 
will collect in the discharge oil 
trap. If a water cooled interstage 
cooler is employed, there is danger 
of freezing this up. A severe slug 
of liquid will cause freezing of 
the compressor water jacket and 
crack the casting It could cause 
a compressor to blow off the head 
It is extremely operating 
practice to have liquid carry over 


poor 
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into the machine. The suction trap 
separates out the liquid so it can 
be pumped either directly to the 
system or to the receiver 
Q—What is a discharge oil trap? 
A—A discharge oil trap 


tank placed in the discharge line 
between the 


is a 


of the compressors 
compressor and the condenser, 80 
constructed that the gas must 
make several changes in direction 
of flow or discharges through 
screens which cause a slowing up 
of the gas, causing any entrained 
oil to drop out to the oil collecting 
basin or trap from which it can 
be drained either manually or by 
float 


Q—What is a surge drum? 


A--A 


placed in the suction line to com- 


surge drum is a_ tank 
pressors. It is a separation tank 
used especially on a flooded sys- 
tem to allow separation of the 
ammonia vapor from the liquid at 
the evaporator so the liquid can 
ve returned to the evaporator to 


be vaporized 
Q—Why do we use discharge oil 
traps? 

A—To prevent oil entering the 


system with the liquid ammonia 


Q—What harm will oil carry over 


do in the refrigeration system? 


A—Oil, if carried to a low tem- 
perature evaporator congeals or 
becomes gummy. It will then 
cause float valves to stick, hinder 
the flow of ammonia, and if liquid 
pumps are used, will cause the 
pump to become oil bound. 


Q—Why must oil used in refriger- 
ation compressors be pure, dry, 
and clean? 


A—Oil must not contain impuri- 
ties, because it comes in contact 
with the refrigerant and any im- 
react 
would 
crank 
anhy- 
small 
water will cause the 
emulsify 


detergents may 
ammonia. Dirt 
bearings and 


purities or 
with the 

harm the 
shaft. It must be dry or 
drous, because even a 
amount of 
oil in the crankcase t 
or get creamy and as a result, 
lose its lubricating qualities 


Q—Other than mechanical refrig- 
eration, how can we cool or freeze 
substances? 

A—By using ice, either natural 
using ice with 
NaCl) or 
using ice with calcium chloride 
We can also cool by making use 
If water 


or artificial. By 
salt or sodium chloride 


of evaporation of liquids 


is placed in a jug or jar and the 


jar wrapped with a rag or cotton 


View of compressor room a: Pasco Packing Co., Dade City, Florida 
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NE important feature of 

Cochrane Zeolite Softeners 
and Filters is the Hydromatic Single 
Control Valve replacing the usual 
“valve nest’’ or rotary disc single 
control valves of other equipment 
It has the following advantages: 


1. It is pilot-opera'ed ...easy to 
operate 
2. Soft, single-seated individual 
valves insure drop-tightness 
3. Six positions—-four normal, one 
shut-off, one for draining 
4. Individual valves easily acces- 
sible and replaceable 
§. Automatic and adjustable back- 
wash and rinse 
controls elimi- 
nate need for 
concrete 
sumps 


W rite for a copy 
of this 32-page put 
7 lication (No. 4520) describing , 
not only the Cochrane Hydromatic Single Control Valve 
but also, in complete detail, a description of the Exploded view of 
Cochrane Sodium Zeolite Softener. A separate publi | Hydromatic Valve 
cation (No. 4530) describes Cochrane Hydrogen Zeolite 
Softeners. Mention which type you are interested in with Front Distributor 
| detached showing 


COCHRANE CORPORATION : 
3110 N. 17th Street, Philadelphia 32, Pa. i 


In Canada: Canadian General Electric Co., Ltd. Toronto 
In Mexico: Babcock & Wilcox de Mexico: S. A. Mexico City 
In Europe. Recuperation Thermique & Epuration: Pans 
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and kept wet, the water in the jug 
will keep cool because the water 
in the wrapping evaporates. 


Q—Can water be used as a cool- 
ing media instead of one of the 
standard refrigerants? 

A—Yes, a vacuum system can 
be used for chilling the water and 
then the water can be used as a 
heat absorbing medium. 


Q—Describe a refrigeration sys- 
tem using water as a refrigerant? 

A—The water is placed in an 
air tight vessel and a high vacuum 
pulled on the vessel and water. 
The water will evaporate to a cer- 
tain extent and in evaporating 
part of the water, the remaining 
water gives up heat until it be- 
comes chilled. By maintaining a 
vacuum of about 29.6 inches of 
mercury, the water will be chilled 
to approximately 40 
This chilled water can 


degrees F 
then be 
circulated through heat exchang- 
ers or sprayed over the product 
o be chilled and then returned 
to the 
chilled again 
repeated. 


vacuum chamber to be 
Then the cycle is 


Q--If water were to get into an- 
hydrous ammonia, would it do any 
harm and how could it 
moved? 


be re- 


A—If water got into anhydrous 
ammonia, as sometimes happens, 
it would freeze out in some of the 
expansion valves, float valves or 
mall piping where the tempera 
ure is below freezing and cause 
a stoppage in the system. The only 
vay to remove water would be by 
evaporating the ammonia in a re- 
generator where the ammonia 
vapor would be driven off and the 
remain to be blown off 
separately 


water 


Q—How much ammonia will water 
absorb? 

A—Water will absorb 400 to 
600 times its volume of ammonia 
vapor. 


Q—In lubricating an ammonia 
compressor one side of the cylin- 
ders will receive more oil than 
the other. Which side receives the 
most and why? 

A—tThe thrust side of the cyl- 
inder should receive more lubri- 
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cation than the opposite, because 
the thrust side has the greatest 
wear and must be _ protected 
against the thrust pressure caused 
when the crank shaft passes bot- 
tom dead center. 


Q—What is meant by a 20-ton re- 
frigeration system? 

A—A 20-ton refrigeration sys- 
tem is a system capable of freez- 
ing 20 tons of ice from and at 
32 degrees F per day, or removing 
20 X 288,000 Btu every 24 hours. 


Q—Why is initial temperature of 
product to be frozen important in 
figuring refrigeration tonnage re- 
quired? 

A—tThe standard ton of refrig- 
eration is equivalent to removing 
288,000 Btu every 24 hours. If 
water used in manufacturing ice 
is at an initial 
80 F, we could not make 20 ton 
of ice from this water with a 20 
ton machine. To manufacture 20 
tons of ice, we would have to con- 
sider losses, the amount of re- 
frigeration required to chil] the 
water from 80 F to 32 F and then 
freeze 


temperature of 


have 20 tons capacity to 
it to ice at 32 F 


Q—How would you check for am- 
monia leaks? 

A—By using sulphur tapers or 
wetted litmus paper 


Q—What is litmus paper? 

A—Litmus high 
grade paper that has been satu- 
rated with an indicator which will 
pink upon contact with an 


papel is a 


turn 
alkaline solution 


Q—Describe a hot gas defrost 


system. 


A—A hot-gas defrosting system 
has a line from the compressor 
discharge run directly to the coil 
to be defrosted 
installed so the operator can de- 


Valves must be 


frost when necessary by regulat- 
ing the hot gas. The ammonia is 
cut off the coil, the coil pumped 
dry of ammonia, and then the hot 
gas is admitted in sufficient quan- 
tity to melt off the frost. The hot 
gas is then turned off and the 
coil put back in service 


Q—How may evaporator coils be 
defrosted? 


A—Evaporator coils may be de 
frosted by using hot gas, water, 


or brine. 


Q—How do you start an ammonia 
compressor? 

A-—First, be sure the discharge 
is closed, be sure the suction is 
closed; open the by-pass valve and 
start the motor. Then open the 
discharge and close the by-pass 
valve simultaneously (at the same 
time). The by-pass should be 
closed at the same time the dis- 
charge is open. Do this rapidly 
to prevent by-passing too much 
discharge gas to the suction side 
of the compressor. Now open the 
suction slowly. Be sure that you 
never start a compressor with the 
suction open and the discharge 
closed. 


Q—If the compressor stops, what 
should you do first? 

A—Close the King valve. Then 
close your compressor valves and 
get set to start up. Sometimes, if 
the compressor stops under load, 
the discharge valve can be left 


open while starting the machine 


Q—Why must the king valve be 
closed on a system using expan- 
sion valves? On a system using 
flooded coils? 

A—On a system using expan- 
sion valves, the ammonia will con- 
tinue to flow through the expan- 
sion valve from the high pressure 
line to the low pressure coil and 
flood liquid back to the compres- 
sor. In a system using flooded 
coils, the float valves leak and as 
pressure builds up on the suction 
side of the machine, the ammonia 
in the coil tends to compress to 
where a coil will hold more am- 
monia. When the compressor 1s 
started then there is danger of 
pumping liquid ammonia eithe 
because the coils are flooded over 
or because the ammonia expands 
too rapidly when the suction pres- 
sure is reduced. Always close the 
king valve on a shut down 


This concludes the questions and 
answers on refrigeration systems 
Additional articles will be present- 
ed, covering other industrial plant 
features Plant, 
Water Treatment, Steam Turbines, 
etc. 


such as: Power 
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Now, St. Paul Foundry & Mfg. Co. buys 
all its power; saves $25,000 annually! 


Costly, Inefficient Steam Generating Plant 
Replaced by 


D-C UNIT SUBSTATION 


Boiler capacity for cold weather heating is all that the St. Paul (Minn ) 
Foundry and Mfg. Co. retains of its former steam-driven d-c generat- 
ing plant. By using purchased power, the company saves $25,000 
annually in fuel, operating, and maintenance costs. 

Purchased power is a-c, but the plant requires d-c power for yard 
cranes and hoists, To tie these two systems together, a six-tube G-E 
sealed ignitron rectifier was installed. It operates 24 hours a day, 
7 days a week. 

General Electric d-c unit substations with modern sealed ignitron 
rectifiers occupy minimum space. The transformer, rectifier and low 
voltage switchgear are supplied as a complete, metal-enclosed, 
packaged unit. Absence of exposed, energized parts provides max- 
imum protection to personnel. For information on d-c unit substations 
to fit your d-c power needs, call or write your nearest G-E sales 
office. General Electric Company, Schenectady 5, N. Y. 





This photo shows the simple, com- 
pact design of the G-E ignitron 
tifi i 
No major moving parts to wear o 
earings © check. 
No vacuum pump required. 


GENERAL @@ ELECTRIC 
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Individual pipe insulation eliminated when 


Entire Pipe Bank Insulated as 


( NE chemical manufacturer, when insulating a parallel bank of high-tempera- 
) ture steam lines leading from a waste-heat boiler to an overhead distributor 
drum, insulated the entire bank as a unit and eliminated the necessity of in- 
sulating each pipe individually. 

This saved installation time, thus reducing costs, and made it possible to com- 
plete this phase of the overall job without ordering special pipe insulation. Mineral 
wool blankets and mineral wool insulating cement were used on this section of the 
job as well as for insulating large-diameter ducts, neat exchangers, economizers, 
and converters 

The same technique as described below can be used out-of-doors, although thicker 
blankets are generally required due to seasonal temperature variations and greater 
average air movement over the surface. A coat of %4-in. thick asphaltic weather- 
proofing with galvanized wire netting as reinforcing should be applied over the 
insulating cement. 

In addition to increasing thermal efficiencies of high-temperature equipment, 
mineral wool insulation also prevents heat leakage into work areas and adds to 
employee comfort where operations must be carried out in close proximity to 
high-temperature units. 


Application Data 





The blanket application was completed in two steps 
First, l-in. thick mineral wool blankets, with wire mesh 
backing on both sides, were wrapped around the entire 
bank of pipes and secured in place wiih ¥2-in. galvan 
zed bands on approximately 8-in. centers. The blankets 
were butted tighily together and laced with wire through 
the edges of abutting mesh 

Second, a ¥2-in. coating of mineral wool cement was 
troweled over the blanketing to provide a tightly sealed 
neat appearing exterior It was a simple matter t 
trowel the cement in place over the wire mesh blanket 
covering 


The following table provides a helpful guide in spec- 
ifying mineral wool blanket thicknesses for tem 
perature ranges up to 1200 F 





Recommended Minimum 
Insulation Thicknesses 


Temperature — F Thickness — in. 
Up to 300 ! 
300 to 500 \\/, 
500 to 700 2 
700 to 900 2/2 
900 to 1100 3 
1100 to 1200 31/5 


The insulation thicknesses listed are recommended for 
indoor locations. For outdoor locations, increase insula 
tion thickness no! less than ¥2-in.. For underground ap 
plication, thickness may be decreased ‘2-in. when 
specified 

The above table is from Commercial Standard CS117-49 
Mineral Wool Insulation for Heated Industrial Equip 
ment,” U. S. Department of Commerce 
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ADJUSTABLE PIPE HANGERS 
AND SUPPORTS 


for every piping requirement 


SR pt da es 





Adj. Swivel Pipe Roll 
Fig. 174 
214 to 12 in. pipe 


Adj. Pipe Roll with Base 
Fig. 274 

Without base: Fig. 275 

2 to 30 in. pipe 


Pipe Roll and Plate 
Fig. 277 
2 to 30 in. pipe 


Single Pipe Roll 
Fig. 171 
1 to 30 in. pipe 


Pipe Roll Complete 
Fig. 271 
2 to 30 in. pipe 


Adj. Pipe Roll 
Fig. 276 
4 to 30 in. pipe 


SURAT 2 TAS IE et 


y 7% 


Adj. Pipe Seddie Support Pipe Saddle Support Anchor Chair 
> Fig. 258 Fig. 197 
4 to 36 in. pipe 4 to 24 in. pipe 


Pipe Stanchion Saddle 


2% to 34 in. pipe 


Pipe Covering Protection Saddle Pipe Covering Protection Saddle 
Figs. 165, 186, 187, 188 Figs. 165, 186, 187, 188 
Type 8 for 12 in. and lorger 


GRINNELL 


Write for Hanger Catalog 
WHENEVER PIPING IS INVOLVED 


Grinnell Company Inc., Providence, Rhode Island ° Sales Offices and Warehouses in Principal Cities 
* engineered pipe hangers and supports * Thermolier unit heaters * volves 
* plumbing and heating speciaities * water works supplies 
° Amco air conditioning systems 


pipe and tube fittings * welding fittings 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping 
industrial supplies ° Grinnell automatic sprinkler fire protection systems 
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HELPING the MAN-IN-THE-PLANT 


ideas ... tools ... methods... devices 


in 100 feet of 8-in. Standard 


How to Determine Pressure Drop, Rate (Schedule 40) pipe if the steam 
of Flow, and Pipe Size for Steam Lines pressure and temperature are 360 


pounds per square inch absolute 
and 500 F, respectively. The dis- 
charge is 240,000 pounds per hour. 


— Fanning formula for the V=average specific volume 
flow of steam can be written in of steam obtain from Solution: From the tables and 
the form: steam tables. figures, the following values are 
\Pio9=C, Cy Cy V The typical examples given dem- — found: C,=26.7, C,=0.263, C;= 
discharge factor (from onstrate how this formula and the 0.996, and V=1.45. If we put these 
chart) accompanying tables can be used to values in the steam flow formula 
size factor (from table) determine pressure drop, rate of and solve for APjoo, we find: 
viscosity factor (from flow, and minimum pipe size for Pio9=10.14 pounds per square 
chart) different steam services inch per 100 feet 
\Pioo=pressure drop per 100 
feet of pipe, in pounds Pressure Drop Rate of Flow 
per square inch Problem: Find the pressure drop Problem: Find the rate of flow, 





Values of C, (Viscosity Factor) data courtesy Valve World of the Crane Co. 





NOMINAL SCHEDULE eonnwessnes NOMINAI SCHEDULE a 
oe ene susiegn DIAMETER VALUE OF same een oon DIAMETER VALUE OF 
HCHES OF PIPE pec Cs INCHES OF PIPE pecbonsiin Cr 
INCHES INCHES 
1.049 6420 6.065 
0.957 10050 | 5.761 28 
0.815 21950 5.501 | .62 
380 1687 5.189 16 
278 2455 3 8.071 249 
3935 7.981 263 
755 } 7.813 291 
1067 | 8 7.625 .328 
1860 439 0.369 
213 189 435 
291 813 568 
570 3 136 | 0.0819 
80.1 | 020 0.0866 
121 | 750 0.0980 
188 f 564 0.109 
314 0.1235 
.064 0.141 
750 0.168 
500 0.193 
090 0.0344 
11.938 0.0366 
11.626 0.0420 
11.376 0.0467 
11.064 0.0534 
10.750 ).0615 
10.500 0.0690 
10.126 0.0823 


21 OND] NDT OD! mee | me | tp! ee | cee | ee | ee | ee | 
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£500,000 


\~ ROSES MUST NOT GET COLD 


E. G. HILL CO., INC., RICHMOND, INDIANA 


Three and one-half million roses, forty thousand orchids and 
nearly a million gardenias are grown each year in this 
huge greenhouse. 


Investment in plants and labor is tremendous—losses from 
even brief chilling would be disastrous. 


Detroit RotoStokers Guard Against Loss 


a Detroit RotoStokers are good protection. These dependable 
spreader stokers keep up steam without fail. 


Available with power, hand-dumping or stationary grates 
—will burn any type Bituminous coal or Lignite—high efficiency. 
They have a record for long life, with low maintenance. 


Write for bulletin on Detroit RotoStokers. No obligation. 


DETROIT STOKER 
COMPANY 


General Motors Building— Detroit 2, Michigan 
District Offices in Principal Cities »* Works at Monroe, Michigan 
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388s 


s 
s 


6s 


- 
Values of C. 


nP 


Rate of Flow, in Pounds per Hour 


Rate of Flow 











Values of C, 
(Discharge Factor) 


in pounds per hour, in a 4-in. 
Schedule 40 pipe if the pressure 
drop is 8 pounds per square inch 
per 100 feet. Saturated steam at 
150 pounds absolute pressure is 
flowing in the pipe 


Solution: From the given condi- 
tions and the tables and figures we 
find Pice=8.0, C.=7.73, C; 
0.972, and V=3.0. If we substitute 
these values into the steam flow 
formula and solve for C,, we get 
C,—0.355. By referring to the 
chart, the discharge for this value 
of C, is found to be 23,600 pounds 
per hour. 


Pipe Size 


Problem: Find the smallest size 
of Schedule 40 (Standard) pipe 
that can be used for a process re- 
quiring 20,000 pounds of saturated 
steam per hour, if the initial steam 
pressure is 100 psi absolute and 
the maximum allowable pressure 
drop is 10 pounds per square inch 
per 100 feet of pipe. 

Solution: From the given condi- 
tions and the tables and figures: 
APigo=10, C,=257, C;=96, and 


106 


E 


o 
& 


Values of C, 


— 
& 


300 400 500 600 800 
Temperature, in Degrees Fahrenheit 


Values of C. (Size Factor) 


V =4.432. Substituting these values less than the calculated value. The 
in the steam flow formula, and actual pressure drop per 100 feet 
solving for C,, it is found that of 4-in. Schedule 40 pipe may now 
C,=9.2. From the table, 4-in. be calculated as 8.5 psi by solving 
Schedule 40 pipe is the smallest the steam flow formula using the 
size that will provide a value of C, table value of 7.73 for C.. 





Versatile Work Holder 


Y attaching a small screw clamp (or magnet) to the end of 

the flexible arm of a discarded desk lamp, objects can be 
held in position while being assembled or repaired on a work 
bench. Device is especially applicable when the use of both hands 
is required to do the work.—Thomas Trail, Maryland. 


FLEXIBLE LAMP ARM 


SCREW CLAMP 


BASE ATTACHED 
TO WALL 


WORK wnan | 
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For better protection 
of gears and drives 


-GULF E.P. LUBRICAN 


All the desirable properties of extreme pressure lubri- 
cants are combined in Gulf E. P. Lubricants to insure 
longer gear and bearing life, and lower maintenance 
costs for most types of gear drives. 

Gulf E. P. Lubricants are specially compounded to 
withstand the shock loads and high pressures en- 
countered in the toughest service, but are equally effec- 
tive for all types of industrial gears, including spur, 
helical, bevel, spiral, worm, and hypoid gears. They 
prevent metal-to-metal contact and excessive wear, keep 
maintenance costs low. 

They are outstanding in their ability to separate from 
water. When the proper grade is used and good main- 
tenance practice is employed, most lubrication difficul- 
ties caused by water can be avoided. 

Other advantages: nonfoaming—saves loss of lubri- 
cant and mopping up; tenacious—minimizes throwoff; 
extremely stable for this type of lubricant; help prevent 
rust; and they are just as suitable for the lubrication of 
all types of bearings. 
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Gulf E. P. Lubricants are available in the proper vis 
cosity for every gear requirement, ranging from 55 to 
1050 S.U.V. at 210° F. For specific recommendations for 
your equipment, call in a Gulf Lubrication Engineer 
today. Write, wire, or phone your nearest Gulf office, 
or send the coupon below. 


Gulf Oil Corporation - Gulf Refining Company sr 
719 Gulf Building, Pittsburgh 30, Pa 

Please send me, without obligation, a copy of your pamphier 
“Gulf E. P. Lubricants. 
Name 
Company 


Title 


Address 





helping the man-in-the-plant (continued) 


pH of Humidifier 
Water Corrected 


( UR plant's entire humidity sys- 

tem is fed water from a large 
open tank. Fresh 
stantly fed into the tank to main- 
level at all 


water is con- 


tain the same water 
times 

Formerly, a shop employee put a 
can of compound into the tank two 
times each shift in order to bring 
the water to the correct pH. At the 
time the can of compound was put 


into the tank the pH of the water 
went to one extreme; then it grad 
ually went to the other extreme as 
fresh water was fed into the tank 
The extreme from an 
acid to an alkali solution and back 
again is not desirable because rust 
is induced on the machinery 


variation 


Constant Feed 
The only way we found to com 
bat the variation was to have a 
constant feed for supplying the 
compound to the water. The com- 


Tank Car Unloading Simplified 


TANK CARS OR 
TANK TRUCKS 





am TRAP 


8 | d ’ = 
i if \ A sige 
» 4 UNLOADING PUMP 
7 


" Be i a 


} bee illustrated system of un- 
loading tank cars or multiple 
compartment tank trucks has 
greatly simplified operations at the 
Phillips Petroleum Company. The 
apparatus allows the completion of 
without 


the unloading operation 


gassing off the pump. It speeds up 
the operation and reduces the fire 
hazard. 

A vessel or air trap A is con- 
nected to a header B, which in turn 
is connected to the outlet connec- 
tion of a number of tank cars or 
tank truck compartment outlets. If 
hydrocarbon were being unloaded, 
it would flow by gravity from 
header B into vessel A. The un- 
loading pump is connected into 
the bottom of vessel A, discharg- 
ing through a check valve, motor 
valve and block valve into stor- 
age. A by-pass line C discharges 
back into vessel A from the pump 
discharge line 


108 


A level control on vessel A con- 
trols both the by-pass motor valve 
and the pump motor 
valve. When the level is high, the 
by-pass valve is closed and the 


discharge 


discharge valve is open. When one 
tank car or compartment becomes 
empty, the level control automati- 
cally starts opening the by-pass 
valve and closing the discharge 
valve, until all cars or compart- 
ments are empty, then the by-pass 
valve is wide open and the dis- 
charge motor valve is completely 
closed. Thus, this apparatus al- 
lows the completion of the unload- 
ing operation without 
the pump.—A. L. 
line department, Ph 


“gassing off” 
Hicke rson, gaso- 
lips Petroleum 


Company, Phillips, Texas 


Data courtesy Wm. F. Lowe, Secre 
tary, Natural Gasoline Association of 
America, Tulsa, Oklahoma 


pound is in powder form, so we 
saturate a quantity of water with 
the compound and place the con 
centrated solution in a container 
above the humidifier tank. A pet- 
cock in the bottom of the container 
is set to allow the correct amount 
of the solution to drip into the tank 
The correct amount to feed may be 
determined by trial and error, and 
an experienced operator can set the 
drip quickly. 

Water in the tank is checked 
with pH paper at intervals, and the 
concentrated solution is supplied to 
the container about once each week 

The container is washed out once 
every sixty days 

This inexpensive 
has solved our problem of excessive 
pH variation and rusting of equip- 
ment William Roeller, Oklahoma. 


arrangement 


Pipe Support 


DISCARDED ball bearing can 

be suspended from a chain, as 
illustrated, for use as an anti-fric- 
tion support for long lengths of as- 
sorted size pipe while being cut or 
threaded in a power machine 


al 
> 
aA 


The chain is suspended from the 
ceiling and can be hooked out of the 
way when not in use.—Thomas 
Trail, Maryland 
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WATER FOR TRIPLE BOILERS 
INDIVIDUALLY TREATED BY SINGLE PACKAGE 


This %Proportioneers, Inc.% packaged sys- 
tem includes metering pumps, chemical tanks, 
motor starters, controls, valves, piping, and all 
auxiliary equipment — compactly arranged as 
a single unit. Treating chemicals are fed auto- 
matically in proportion to service load on each 


boiler. This ‘Triplet Package” is supplied com- 


Assembly includes 3 
Model SHPM Adijust-O 
Feeders — Capacity 7.5 
GPH against 225 psig — 
handling phosphate and 
sulfite solutions 


plete —a single responsibility for your chemical 
feeding system. We can also supply systems 
for treating one, two—or any number of boilers: 
chemical feeding systems for any power plant 
from the largest high pressure installation to 
the smallest low pressure job. For recommenda 


tions call in % Proportioneers, Inc. %. 


Write for Brochure SM 9020 
“Treatment of Water for Boilers” and Bulletin CAT. 


7o PROPORTIONEERS, INC. % 


Write to %PROPORTIONEERS, INC.%, 393 Harris Ave., Providence 1, R. I 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign 
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New EqQuiPMENT for Southern Industry 


Free additional information is available to readers 


of Southern Power & Industry. Check item number on 


FIKEO 
RESISTORS 


COMPARISON 
CEL 


HEATED 
RESISTOR 


yx SATURATOR 


CO.. Recorder 
THe Hays CORPORATION, 
cs Michigan City, Indiana, an 
nounces the availability of 
recorder designed to meet 
large industrial power 


central stations 


Versatile Masonry Saw 
THe CLirprpeR MANUFACTUR 
oe, ING COMPANY, Dept. 752, 
2800 Warwick, Kansas City 
has announced a new “Cor 


masonry saw. 


Conversion Features 


The saw, which is actually both a 
wet (dustless) and dry saw, can be 

verted to both a concrete and track 
aw. At any time the cutting head of 
the Model HD masonry saw can be 
laced yn the “convertible” (4 
wheeled) cart Equipment is then 
eady for sawing concrete or asphalt 
patches or trenches in building floors, 
drives and walks. 

The conversion permits switching 
from sawing glazed tile, concrete 
block, and fire brick to sewer, water 
or gas lines and floor patches in a 
matter of minutes. Fractures from 
ack hammer operations are now con 
fined within the sawed removal lines 
plus the elimination of spalling 

By placing the 


tracks, a fourth use is accomplished. 


‘ 


‘convertible” cart on 
Stone slabs, Transite sheets, pre-cast 
stone, large refractories, plywood and 
masonite can be placed under the 
elevated tracks and sawed with this 
“convertible” track saw 


Clipper Manufacturing Company's 
Convertible 


110 


the postage free service coupon post card—page 17. 


Analyzing section of The Hays Cor 
poration’s CO. recorder, which fea 
tures five second response with plus 
or minus .25 per cent accuracy 


The instrument utilizes three estab- 
lished ideas: the use of CO, measure- 
ment as a guide to combustion effi- 
the thermal conductivity pria- 


ciple of gas analysis; and electronic 


clency ; 


type operatior 

Gas to be analyzed flows through 
the gas passage from which it dif- 
fuses through the saturator, where it 
is saturated to a constant water vapor 


lilution at 130 F, into measuring ce!l 


As gas comes into the cell it conducts 
heat from the heat resistor propor- 
tional to its thermal conductivity. 
Heat conducted away from the resistor 
changes its electrical resistance. 
Simultaneously, air diffuses from air 
chamber into comparison cell. Air 
conducts the heat away from heated 
resistor proportional to its thermal 
conductivity, thus changing its elec- 
This change in re- 
sistance is used as a constant refer- 


trical resistance 


ence, 
Change in resistance of the com- 
parison cell resistor is compared with 


is; 
a> 


7 


ir: 
A) 








SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 





““Here’s why L keep a stock 
of Kaocast on hana!” 


BURNER BLOCKS 
Kaocast lasted 3 to 6 times as long as 
previous refractory. Still going strong 


a 


_ 


DOOR LININGS 
Kaocast lasted 3 to 6 times as long as 
previous refractory cut installation 


KAOCAST = - cost in half 


gti 
4 


TUNNEL KILN CAR TOPS 
Ordinary fireclay crumbled after few 
trips. Kaocast lasted 30 trips without 
deterioration 

The Chief Engineer of a mid-western power plant finds B&W 

Kaocast so versatile that he always keeps a ton or more on hand 

for miscellaneous jobs. This is only one of hundreds of plants 

in a list of diversified industries which are discovering practical, 

time-and-money-saving uses for this unique 3000 degree re- 

fractory castable. The panel at right gives a few examples. 


There are good reasons for these Kaocast “success stories”. 
This jack-of-all-refractories can be molded in a hurry by you, 
when you need it. It can be cast directly in place or applied by SPOCIAL SHAPES 
cement gun. Kaocast not only makes possible faster repairs and — py epocial ow ay ae 
eliminates the need for a large inventory of special shapes, but SEE 
it also stays on the job. That’s because Kaocast has high resist- 
ance to spalling and slag attack, low volume change and negli- 
gible re-heat shrinkage. 
Get all the data on easy-to-use, versatile Kaocast from your 
B&W Field Engineer. His specialized experience is an impor- 
tant B&W “extra”. ©, 7 | &é 3 Pa 
KAOCAST is another important refractories development 
by B&W engineers who have continuously established new wt lea 


standards in industrial furnace refractories for the past 30 years. SAMGRAL OFFICES: 05 LIBERTY ST. WEW YORK 6 WX 
woancs- AVGUSTA, Ga. 


B&W REFRACTORIES PRODUCTS — B&W Alimul Firebrick ° B&W 80 Firebrick ° B&W Junior Firebrick ° B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stctionory & Marine Boilers and Component Equipment ... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . . . Pressure Vessels . . . Alloy Castings 
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What’s a 4-Letter Word for LONG LIFE? 


f)-A-R-T °° CAN USE ONE 
Over and Over Again! 


This True Ball Joint Makes the Difference 


Darts Jast longer and hence cut your maintenance 
costs for three reasons: 


NON-CORROSIVE BRONZE SEATS 
Both seats are made of non-corrosive bronze for maximum 
protection against pitting and corrosion. 


PRACTICALLY INDESTRUCTIBLE NUT AND ENDS 

The nut of a Dart and both ends are constructed of high test, 
air refined malleable iron. You get peak resistance to stress, 
stretching and wrenching. 


DROP-TIGHT WITHOUT EXCESSIVE WRENCHING 

Even though a Dart can take heavy wrenching, you don’t have 
to give it! Because it's precision ground to a perfect sphere, the 
true ball joint gives a snug, drop-tight fit easily, quickly. It 
stays tight, too. ; 


In repeated use, longer life, easier 
installing — Darts give you MORE 
for your union money! 


DART UNION COMPANY 
Providence 5, Rhode Island 

The Fairbanks Co. — Distributors 

Boston New York Pittsburgh 





new equipment (continued) 


For more data circle item code number 
on the postage free post cord—p. 17 


change in resistance of measuring cell 
resistor in the bridge circuit of the 
analyzer. The bridge circuit is con- 
nected into network of recorder where 
resultant resistance measurement is 
amplified, indicated, and recorded. 

Because of the rapid change of sam- 
ple gas in the passage system, the 
small volume of gas in the analyzing 
cell, and the continuous connection 
between the analyzer and the record- 
ing pen motor, the recorder achieves 
five second response to changes in the 
CO, content of the sample gas. 

The quality of the slidewire con- 
struction, precision-machining of the 
recording pen cam, and the instru- 
ment’s high power gain (2.5 million) 
result in plus or minus 25% accuracy 
for chart ranges up to 0 to 20%. 

Not a laboratory instrument, the 
Condu-Therm is constructed for boiler 
plant use. It features linkage of %” 
x %” bar; multiple pen bearing of 
telescoping stainless steel tubes; bear- 
ings which do not require lubrication; 
a chart plate of 4%” permanent mold 
casting; and unit construction for 
easy replacement of each main ele- 


ment. 


Synchronous Motor 

U. S. ELectrricaL Motors, 
2 Inc., 200 E. Slauson Ave., 

Los Angeles 54, Calif., now 
offer a high torque, low-speed motor 
capable of ratios up to 175:1, through 
triple reduction gearing in their new 
Type GM Syncrogear. 


By use of two secondary pinions 
driving the output gear, the effective 
torque rating is doubled. The load is 
distributed equally between the two 
pinions by a_ splined herringbone 
pinion. Consisting of a high-speed 
motor with torque multiplying, built- 
in gearing, the new motor reduces the 
amount of space necessary to house 
this type drive. 

Available in 1 hp to 10 hp, with 
speed ranges of 5 rpm to 25 rpm, the 
motor features normalized castings, 
asbestos-protected windings, solid cen- 
tricast rotor, and Lubriflush lubrica- 


tion. 
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THE SAVINGS WILL PAY \FOR 
THE EXTRA TRAPS!" 


o> 
SAVES 14 TONS COAL MONTHLY... 
that’s the profitable result of changing 
over to Armstrong Traps .. . M. Wile 
and Compony, Buffalo, N. Y. 


2-3 HOURS FASTER HEAT-UP... storch 
drier takes new lease on life after 
Armstrong Unit Trapping... Industrial 
Grain Products, ttd., Fort Willioms, 
Ontario 


) 
i 
+ 


40° TEMPERATURE RISE... pyrometer 
readings on fletwork ironer rolls 


prove performance of Armstrong Unit 
Trapping . Peter Bent Brigham 
Hospital, Boston, Mass. 


ARMS 
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You'll be 
money ahead 
with 


ARMSTRONG 
UNIT TRAPPING 








DO IT THIS WAY! 


I; IS false economy to drain more than one coil, 
kettle, unit heater or other steam-consuming unit with a single 
trap. In the first place a single trap for several units must be 
larger and higher priced than the individual trap on each unit, 
so the difference in original cost is not as great as it might first 
appear. But the difference in performance can be tremendous. 
The slightest difference in condensing rate between two units 
will cause a difference in steam pressures between the units. 
Even a few ounces pressure difference will hamper drainage 
of condensate and, most important, will prevent or retard 
flow of air from the lower pressure unit. The result is widely 
varying and subnormal temperatures, less heat output, slower 
heat-up, less production and higher operating costs. 


Don’t be penny wise and pound foolish. Install a trouble-free 
Armstrong trap on each steam-consuming unit in your plant. 
Call your Armstrong Representative today. 


ARMSTRONG MACHINE WORKS 


806 Maple Street © Three Rivers, Michigon 


SEND FOR THE STEAM TRAP BOOK 


36 pages of practical data 
on selection, installation 
and maintenance of traps. 
Yours for the asking. 


ING STEAM TRAPS 








FOR CLARIFICATION, STABILIZATION 
NEUTRALIZATION, CHLORINATION 
PURIFICATION, ALKALINITY REDUCTION 
SOFTENING, SILICA REMOVAL, IRON 
REMOVAL, CONTROLLED CONDITIONING 


P ianat CLA GF. | VLb).4 


Advantages: 
RAPID CHEMICAL SLUDGE CONTACT 
SIMPLICITY OF OPERATION 
VARIABLE OUTLET FLOW 
SEPARATE STORAGE COMPARTMENT 
COMPACT 
AUTOMATIC CONTROL 
LOW TURBIDITY 


Essential Components of the Clarator: 
1. Raw water inlet pipe 
Automatic Desludger 
Central mixing compartment 
Overflow flumes 
Turbo-Jets 
Sludge concentrator 
. Treated water compartment 
. Axial flow slurry recirculation pump 


8. Ask for y« 
are prepared to give you 
tauv ASSISTANCE and close 


water treat 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 


PATERSON NEW JERSEY 
Processes for Salen of Water Impurities 


Belco Clarator installed in New York City for clarifying East River 


new equipment (continued) 


For more cata circle item code number 
on the postage free post cord—p. 17 


Cloth Bag Dust Collector 

PANGBORN CORPORATION, 
C-4 Hagerstown, Md., offers a 

new cloth-bag collector or 
dusts such as carbon black, cork, fine 
wood, graphite, pigments, lime, lamp 
black, soap, fine tobacco, metal oxides 
and other dusts with similar charac 
teristics. 

Bags are fastened, open end down, 
by wing-nuts to suspension members 
Each bag contains a rubber hem at 
the open nozzle end to insure dust- 
tight fitting of bags to grid plate. The 
nozzles, by clamping a hand knob, are 
sealed over grid openings in the floor 
of the collector. Minimum number of 
parts, simplified design, and easy ac 
cessibility provided by a walk-way be- 
tween the bags, make it possible to 
maintain and inspect the collector 
easily and without tools 

When the equipment is in operation, 
dust-laden air piped from the plant 
enters the collector at a point just 
inder the grid floor. The air loses 
velocity and the heavier particles fall 
immediately into hoppers. The air 
then rises through the grid into filter 
bags sealed over each grid opening. 
All air passes through the bags on its 
way to the air outlet at the top of the 
collector. 

Dust captured in the bags is re- 
moved by shutting down the exhauste 
and turning on the shaker motor. 
Opening a valve at the bottom of the 
hopper discharges dust from the col 
lector for reclamation or disposal. 


Partial view of a Pangborn Corpora 
tion cloth-bag dust collector — units 
range from 5 to 40 ft in length, con 
tain 1,360 to 10,880 sq # of filter cloth 
and employ one to six hoppers 
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for both 


power 
and light 


services 





Durasheath’s* tough neoprene jacket stubbornly resists electrolysis 
corrosion, temperature extremes, cutting, abrasion, impact, flame 


oil, grease, moisture and most soil acids and alkalies 


Run it overhead, in ducts, or buried underground—or all three 


in one continuous run 


It's flexible, easy to handle, economical to install; made in singl 


or multi-conductor construction 


Your nearest Anaconda Sales Office or Distributor can show you why 
it’s good business to install this versatile, all-purpose cable 

Just ask them. Anaconda Wire & Cable Company, 25 Broadway 

New York 4, New York 


*Treademark 


the right cable for the job 


WIRE AND CABLE 
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IT WON'T ESCAPE ...IF IT’S new equipment (continued) 


For more data circle item code number 
on the postage free post card—p. 17 


Button Ceramic Capacitors 
SPRAGUE ELECTRIC Com 
C-5 PANY, North Adams, Mass., 


has developed new buttor 
f ceramic capacitors which offer ad 
% vantages including: minimum ground 
Ld inductance of a fixed value for better 
mechanical and electrical uniformity, 
allowing higher circuit gains to be 
used; thorough shielding of the ca 
pacitor element by the outer meta 
shell; a short and radially uniform 
by-pass path to ground and lug termi- 
nals at tube socket height to provide 
sturdy tie points for multiple connec- 
tions while maintaining short, uni- 
form lead lengths 
The new units are rated at 500 volts 
d-c in values up to 1,000 mmf depend 
ing on characteristics. Four thread 
variations are availabl 


BELMONT 189... for cold and hort oil rods 


and plungers 


BELMONT 19 for hot 
and cold water rods New 125 hp Motors 
and plungers;low and THE INDUSTRIAL Motor Dt 
intermediate steam | C4 VISION of RogBins & My 
rods ers, INc., Springfield 99, 
Ohio, announces the addition of four 
frame sizes new to its line of standard 
motors to include 125 hp ratings 
The four new sizes are designed for 
all-weather operation, with specia 
treatment to resist moisture and cor 
BELMONT 30...for high pressure steam rs : rosion. All steel parts have a baked 





rods, expansion joints, air, and gas t " 2.3 on, rust-resisting undercoating. Th: 
‘ 
rotor assembly is treated with a spe 


cial rust-inhibitor and the cas.-iron 
we CRINGS, © end-heads and terminal box are 
able, trouble free, product of packing specialists who have devoted cleaned and given an anti-corrosion 
more than half a century to the problem of producing packings with a treatment of sine chromate. Power 
Better Seal and Longer Life. lead-ins are sealed at the motor shell 
Today, more than ever before, production schedules must be maintained with a non-hardening compound 
without interruption. Your insurance against service interruptions and Extra-wide, pre-lubricated ball bear- 
mounting maintenance costs due to packing failure is BELMONT; the ings containing special laboratory 
Packing that will withstand the ravages of TIME as well as Steam, tested greases resist the adverse con 
Water, Oil, Gas, Air, Alkalies, Ammonia ditions of dust, temperature, humidity, 
There’s a Belmont Packing for EVERY SERVICE... hundreds of styles and speed. Under normal operating 
enable you to select the correct basic raw materials and constructions conditions these bearings will not re- 
to suit individual job requirements. Packed in the blue box with the quire lubrication for at least five 
orange colored trade mark, Belmont BETTER SEALING. ..LONGER years. 
LASTING Packings are available through distributors everywhere. Extra insulation between each coil 
RINGS, SPIRALS, COILS, REELS, SPOOLS, SHEETS and GASKETS. For provides more protection than if used 
special engineering help, write direct. between phase groups only. The coils 
are covered with a moisture-resistant, 


synthetic resin and tung oil sealer and 

the entire winding is successively pre- 

heated, dipped in synthetic resin-base 
varnish and baked. 

THE BELMONT PACKING he, End-to-end “clean sweep” ventila 

AND RUBBER CO. m =) tion eliminates converging air cur- 

pel ADE as rents that deposit dirt. Auxiliary air 

yassages in the rotor core assembly 

Butler and Sepviva Streets Catalog #40 is available, pose air to circulate through the 


THERE'S A BELMONT PACKING FOR EVERY SERVICE 


Philadelphia 37, Pa write for it. rotor as well as between the windings 
4-U-L and the shell. 
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Swartwout Separators 
remove over 99% of all 
entrained matter —virtually 
without pressure drop 





1 IN SWARTWOUT helico-centrifugal separators, the 
whirl does the trick . . . assures positive removal of 
unwanted elements virtually without pressure loss. Exclu- 
sive helix, located at separator iniet, imparts high-speed 
whirling motion to steam that efficiently removes 
entrained liquids, solids, oil or grease from live or exhaust 
steam, from air or chemical vapors under pressure or 
vacuum. And Swartwout separators have no plates, baffles, 
screens or grids to cause pressure drop, flow reversal, 
changes in velocity head, vibration or noise. Vertical 
separators for up-flow or down-flow; in 50 to 600 Ib. 
standards. See Bulletin S-14-C. 


SEND FOR BULLETINS S-14-C, S-16-C, S-13 - THE SWARTWOUT COMPANY . 
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HORIZONTAL SEPARATORS, 

built on helico-centrifugal 
principle, handle any sort 
of separation with a maxi- 
mum pressure loss of only 
a few inches of water under 
high pressures or under 
vacuum. Cast iron for 50 to 
250 Ib. standards; cast steel 
for 150 to 600 Ib. standards. 
See Bulletin S-14-C. 





3 EXHAUST HEADS, using 
same helico-centrifugal 
principle as Swartwout sepa- 
rators, remove moisture and 
oil from exhaust steam .. . 
prevent rotting of plant roofs 
and walls in warm weather 
and ice formation in winter. 
For exhaust pipes from | to 
30 inches in diameter. See 
Bulletin S-16-C. 





SWARTWOUT AIRFUGE air 

separators remove impuri- 
ties by centrifugal force. 
Simple, float-operated trap 
releases accumulated liquids 
automatically while maintain- 
ing level sufficient to effect 
seal. No maintenance required 
except occasional blowdown. 
See Airfuge Bulletin S-13. 
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PITTSBURGH CORNING CORPORATION 


18 


gives you all these advantages 


FOAMGLAS is the only insulating material composed of millions 
of tiny glass bubbles containing still air. Still air is the world’s best 
practical insulation. And glass, in this cellular form, has excep- 
tionally high resistance to many elements that cause other insulat- 
ing materials to deteriorate 


That is why FOAMGLAS, the only cellular glass insulating ma- 
terial, is such an effective, long lasting, economical insulation 

he eight features mentioned above are the main reasons for the 
rapidly increasing use of FOAMGLAS on hot and cold pipe lines and 
process equipment 

When next you figure on insulation, be sure to get all the ad- 
vantages you enjoy only with FOAMGLAS. Send the coupon for 
sample and informative booklets 


Pittsburgh Corning Corporation 
Dept. AE-22, 307 Fourth Avenue 
Pittsburgh 22, Pa 


Please send me without obligation a sample of FOAMGLAS and your FREE 


booklets on the use of FOAMGLAS for Commercial, Industrial and Public Build 
ings Piping and Process Equipment 
Name 


Address 


PITTSBURGH 22, 





new equipmentcontinued) 


For more date circie ifem code number 
on the postage free post card—p. 17 


Tool Cart 
NATKIN & COMPANY, 1601 
ee S. Hanley Road, St. Louis 
17, Mo., is offering a port- 
able “Scotty” cart for handling parts 
or tools. 


Portability of parts or tools with Nat 
kin's Scotty cart 


The cart is shipped completely as- 
sembled, ready for use. The frame is 
a completely welded unit, finished in 
gray, baked Hammerloid enamel. 
Shelves have a 1 in. retaining lip on 
all four sides to prevent small parts 
or tools from rolling off. It has a 
drawer with lock-eye included. Legs 
are punched to accommodate one or 
two additional shelves, and are on 
3 in. rubber-tired casters. 

Height is 33% in., depth 29 in., and 
width 18 in. 


Wire Rope Lubricant 

THe Texas ComMpPANy, 135 
C-8 E. 42nd St., New York, 

N. Y., is marketing a new 
wire rope lubricant—Texaco Crater 
A—which because of its unusual pene- 
tration and adhesion properties will 
permit application to wet wire rope. 

The new product, according to the 
company, represents an important im- 
provement over the product previously 
marketed under the same name. The 
new formulation achieves greatly im- 
proved wettability while retaining all 
the desirable characteristics of previ- 
ous Texaco Crater A. 

Field tests on cables in use on 
dredges and cranes returned perform- 
ance data indicating that the com- 
pound is. especially valuable for use 
in severe weather conditions, where 
the wire rope is wet when the lubri- 
cant is applied, or where cable is sub- 
jected to abnormal water conditions in 
use. 

It is a thin liquid product which is 
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LOOKS LIKE 
THAT VERSATILE 
DRAVO “COUNTERFLO” HEATER CAN 
BE USED ON PRACTICALLY ALL OUR JOBS. 


SCHOOL.DISTRICT BUDGET LIMITED. CAN 
SAVE WITH DRAVO HEATERS. 


CHURCH. INTERMITTENT HEATING, NEEDS 
QUICK PICK-UP. DRAVO HEATER CAN DO. 


{ “\) 
————_—~-o ; 


~ . — \ 
SS——_ | | INDUSTRIAL PLANT. 
‘Wipe. { ; = ce! B ee DRAVO HEATERS HAVE 
“SSS | . " - jE} i 150’ AIR THROW. 
ARMY BASE. “SUL | - as —a —_ ‘ NO DUCTS 
WINTER CONSTRUCTION ON THESE BARRACKS . | NEEDED. 
CAN INSTALL DRAVO HEATERS EARLY FOR HEAT 
DURING CONSTRUCTION AND AFTER COMPLETION WITH DRAVO HEATERS, CAN USE ONE 
SET OF DUCTS FOR HEATING 

seumitty AND AIR-CONDITIONING. Any 


ior 
sae 


DIESEL RAILROAD SHOP. 
NEEDS HEAT AT guy -/'/—/4—48 —F 
: WORKING LEVEL, (ray | 
WAREHOUSE. = DRAVO HEATERS IDEAL. | | | /os~ 

HIGH CEILINGS. DRAVO HEATERS CAN AD 
REDUCE ROOF HEAT LOSS, KEEP HEAT : 


WHERE IT’S NEEDED. 


RSM 
— 


PROCESS 
INDUSTRY. 


CURING AND DRYING. 
SPECIFY DRAVO HERE. FOUNDRY. WN 
EXHAUST EQUIPMENT CREATES 
HEATING AND VENTILATING PROBLEM. 
USE DRAVO HEATERS FOR 
TEMPERED “MAKE-UP” AIR. 


A case study on an installations is 
yours for the asking. Fo? complete informa- 
tion on how Dravo “Counterflo” Heaters can 
help solve your heating problems, write for 
Bulletin LM-52 .354 


HEATING DEPARTMENT, DRAVO BUILDING, PITTSBURGH 22, PA. 


PITTSBURGH + CLEVELAND + PHILADELPHIA + DETROIT - NEW YORK + CHICAGO + ATLANTA + BOSTON 
Sales Representotives in Principal Cities. Mfd. and Sold in Canode by Marine industries, Lid. Sorel, Quebec 
Export Associates: Lynch, Wilde & Co., Washington 9, D. C. 
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tow fo wsire 


ower Driven Equipment 


Agitators or blowers, conveyors or elevators, printing 
presses or pumps — it’s all the same no matter what you 
make. When power transmission fails, your whole machine 
or equipment gets blamed. It’s your reputation as the 
primary equipment builder that suffers the loss. 

As a safeguard, increasing numbers of design engineers 
are specifying Winsmith Speed Reducers. They know by 
reputation and experience that Winsmith can be depended 
upon .. . that each of their machines so equipped leaves 
their plant with power transmission unexcelled. They know 
also, that the Winsmith nameplate is a positive selling 
point — a mark of merit that has industry-wide recognition 
for top quality engineering and fabrication. 


In selecting a speed reducer within the 1/100 to 85 h.p. 
range for your machines or equipment, profit from the 
experience of others. Select the one that is on the approved 


list of the world’s most highly regarded companies — 
W insmith. 
For all the facts, request “Save Through Standardization” 


Folder 


WINSMITH, Inc. 
555 Spring Street 
Springville (Erie County), N. Y. 


new equipment (continued) 


For more dota circle item code number 
on the postage free post cord—p. 17 


applied without heating. The new 
product remains pliable under a wide 
range of atmospheric conditions. It 
will not drip or evaporate in hot 
weather. In cold weather it does not 
harden or chip. 


Single Stage Turbine 
Murray Iron Works Com- 
C-9 PANY, Burlington, Iowa, is 
marketing single stage tur- 
bines for mechanical drive, known as 
the company’s Type H Turbine 


According to the manufacturer, the 
turbine has the following new fea- 
tures: enclosed “shaft-through” gover- 
nor; fast-acting hand speed changer; 
improved spark-proof emergency stop; 
new convenient kand valve _posi- 
tion; easily removed governor valve 
and seat; removable perforated metal 
steam strainer; large bearing oil res 
ervoirs (approximately 6 qts capac- 
ity); large finned-tube oil coolers; 
magnetic oil drain plugs; new type 
split oil rings; corrosion resistant car 
bon packing cases; chrome plated 
shaft under carbon rings 


Heavy Duty Electrical Tape 

MINNESOTA MINING & MAN- 
C-10 UFACTURING Co., St. Paul 6, 

Minn., announces a new 
heavy-duty plastic electrical tape de- 
signed for applications where more 
than-average mechanical strength is 
needed. 

Designated “Scotch” brand electri 
cal tape No. 21, it is recommended by 
the manufacturer for anti-corrosion 
protection for pipes, cables and equlp- 
ment laid underground where resis- 
tance to cuts and abrasion by rocks 
during back-fill is important 


It is also recommended for protect 
ing and insulating cable and high 
tension leads subject to wear, abrasion 
and rough handling, and for bus bars 
carrying high voltage. 

The tape has a black, vinyl plastic 
backing that is 20 mils thick. It has 
a dielectric strength of 22,500 volts, 
an insulation resistance of 200,000 
megohms, and an electrolytic corro- 
sion factor of 1.0. 

The tape is available in 36-yard 
rolls ranging in widths from ‘%-in 
to 16-in 


SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 





MAKING A CHECK, Sinclair Rubilene shows 


complete separation from water 


ee Fine, smartly-designed fibre rugs made by the Deltox Rug Company are 
favorites with budget-wise consumers from coast to coast. The Deltox plant, in Oshkosh, Wis., 


generates its power with an Ames 4-cyl. Uniflow Steam Engine, shown here. 


At first, this engine was giving Deltox engineers trouble with sludging and oil emulsification in 

the circulating system. Then, about a year ago, Deltox changed to Sinclair RUBILEN! 

Oil Medium. The gauge glass was watched vigilantly, but there was no evidence of emulsification 
or developing sludge. 

Besides ending emulsification and sludging, the subsequent yearly overhaul showed 

practically no valve cam or bearing wear; and carbon deposits in the valve gearing were 


negligible. Furthermore, a check of past records showed a cut of 19% in make-up oil 


Are you getting full satisfaction from the circulating systems in your plant? Perhaps a Sinclair 


Engineer can save you maintenance and operating expense. Get in touch with your nearest 


Sinclair Representative, or write to Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR OILS for circulating systems 
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new equipment (continued) 


For more dota circle item code number 
on the postage free post cord—p. 17 


Heat Exchanger Control 

Agerco CORPORATION, 214 
Con | Lafayette Place, Englewood, 

N. J., has announced a new 
heat exchanger control especially de 
signed to solve the problem of where 
to put the thermostatic bulb on a stor- 
age heater, or to control any heat 
exchanging operation, hot or cold, by 
locating the bulb inside a tube which 
draws samples from the top and bot 
tom of the tank in proportion to the 
rate of flow, and then mixes them in- 
side the compensator tube. 

It governs and acts instantly when 
any water is taken off. It is said to 
control within two degrees on inter- 
mittent loads, and within half a de 
gree on continuous loads up to 80 per 
cent of the load. 

For large installations, the device 
may be used as a combination booster 
and temperature control in series with 
storage tanks, or shell and tube ex- 
changers. No other temperature con 
trol is required on the system, thus 
maintenance is reduced. 

Standard units are made for capaci 
ties from 5 gpm to 300 gpm with tem 





perature rises of from 5 to 150 F 





\\) COMPENSATOR 


\ 
14 





@ This team works for thousands of plants like yours. It double 
checks boiler water levels—helps you achieve more efficient 
operation, lower power cost, greater safety. The sensitive float- 
operated mechanism in the Alarm Water Column sounds a 
last-resort warning (see whistle) when water approaches low 
or high danger points. But for minute-by-minute scanning by 
operators, EYE-HYE beams its bright picture of true water 
level condition from a convenient eye-level position. It’s the 
original remote reading gage—all-hydrostatic, simple, sure. 
It pays you to have the Reliance Safety Team for adequate 
boiler water level supervision. Write for details—or ask your 
Reliance Representative. 


t Re ra BOILER SAFETY DEVICES since 18864 
a. 








RELIANCE GAUGE COLUMN CO. - 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 


compensator for extreme variations in 
temperature and flow rates 





| 
j Aerco’s heat exchanger has internal 





SOUTHERN POWER & INDUSTRY for FEBRUARY, 1952 





TWIN AMERICAN CRUSHERS PRODUCE 
3,570,000 TONS OF CRUSHED COAL 
IN 5/2 YEARS 


16" ROM 
Reduced to %" at 
900 Tons Per Hour 


The Ohio Power Company Tidd 
Plant at Brilliant, Ohio 








Note the compactness of area in which these two direct 


Tepe “S" Crasher. Co- motor-connected 60S Americans are installed 
pacities from 250 to 500 
TPH 





In commercial service since September, 1945, at the CRUSHERS NOW HANDLING 420,000 TONS 
Tidd Plant of The Ohio Power Company, Brilliant, PER UNIT PER YEAR 
Ohio, the twin American 60S Crushers shown in the 
installation above have reduced 3,570,000 tons of 16” 
run-of-mine bituminous coal to a 34” product. 


Close to half a million tons per unit the de 
pendable, uniform, high tonnage at The Ohio Power 


: : Company plant is typical of American performance 
Even with this record, these crushers—each rated pw SG YE F 


at 450 tons per hour — were not fully loaded until 
November 1, 1948, when the plant started commercial plants throughout the world, too 
service of its second turbo-generator. once-through crushing plant in ome compact unit. 


Rugged Americans are producing unfailingly at other 


offering a complete 


Get the full details on efficient power plant coal reduction. 
WRITE for Bulletin “CRUSHING COAL AT LESS THAN I¢ PER TON” 


PULVERIZER COMPANY 


1243 Macklind Ave. 
St. Louis 10, Mo. 
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A complete steam plant whose heavy duty construction assures 
long-lived dependability throughout years of hard usage. 
@One purchase, backed by undivided responsibility. 
@Shipped completely assembled after factory tests to 
assure highest operating efficiency. 
@More than 80% thermal efficiency guaranteed. 
@4-pass design provides ample heating surface . . . at 
minimum, 5 sq. ft. b.h.p. 
@Built-in induced draft fans provide added safety and 
eliminate the need of an expensive chimney. 


@Simple installation requires no special foundation. 


If you are planning new or additional Glieen. Gee eaetien 

\. 10n. 
steam facilities, you'll want Catalog q P 
411 which tells all you should 


know about packaged steam plants 


@Burner equipment to suit your fuel; gas, oil or both. 
®18 sizes from 20 to 600 b.h.p. for pressures up to 250 
p.s.i., or for hot water heating. 


for performance you can BANK on Ona Al 7 ) 
MULLS Li 


SUPERIOR COMBUSTION INDUSTRIES INC. {wu STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 
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new equipment (continued) 


Ducat Purpose Valve 


C-12 


iucing a 


B-S Propucts CorRPoRATION, 
Ave., 
, 18s pre 


4600 Germantow: 
Philadelphia 44, Pa 
125-pound cast iron valve 
which consists of a 12” beveled vane 
which seats against the body side wal! 
with a 4 


f the larger vane 


vane mounted in the center 


R-S Products Corporation's valve de 
signed for either a high pressure drop 
and small volume or low pressure 
drop and large volume 


It is employed in a turbine bypass 
line for controlling the required quan- 
tity of water when the turbine is not 
in use or when it is operating at re- 
luced 


capacity. The valve is equipped 


Three Cylinder Diesel 
NORDBERG MANUFACTURING 
C-15 


COMPANY, Milwaukee 1, 

Wisconsin, has announced 
the addition of a new, three cylinde: 
Diesel engine, conservatively rated a 
30 to 45 horsepower within a speed 
range of 1200 to 1800 rpm 

This new engine, known as the 
4FS3, has a 4%” bore and 5%” stroke 
and is a four-cycle, vertical, mechani- 
Built as a 
complete, self-contained, ready to op- 
erate unit, it is available as an electric 
generator set, pumping unit and with 
clutch or stub shaft take-off for direct 
connection or belt drive. 

The Nordberg 4FS3 generator set 
is completely equipped and is deliv 
ered ready to connect to load. It i 
available in direct or alternating cur 
rent models 20-30 kw in all 
standard voltages, 50 or 60 cycle. This 


cal injection Diesel engine 


from 


unit is built to economically generate 
light and power for large magnets, 
sand and grave! plants, saw mills, oil 
field rigs and other auxiliary equip- 
ment, and for standby service 

Built with side suction, two ball 
with 


bearing pumps, statically and 


le item code number 
free post cord—p. 17 


with 18-8 shafts, bronze bushings, and 
two lubricated stuffing boxes with two 
outboard bearings. 
motor operated. 
Designed for either a high pressure 
drop and small volume or a low pres 
sure drop and large volume, this type 
valve is frequently furnished with a 
small free revolving vane. It is ava 
able in various combinations of siz 
and for elevated sub-zero tempera 
manual or automat 


tures, either 


control 


Bearing Lubricant 
THe Texas COMPANY, 135 
C-13 EE. 42nd St. New York, 
N. Y., has announced a new 
premium anti-friction bearing lubri 
cant—Texaco High Temp 
which considerably extends the efficient 


Grease 
range of operation of ball, roller, and 
plain bearings at high temperatures 
The new grease is said to 
established 
standards in affording 


exceed 
military and industrial 
inusual pro 
tection at temperatures up to 300 | 
for continuous operation and 350 F 
During its 


laboratory development, a variety of 


for intermittent operation 


standard and special tests for an 


dynamically balanced impellers, the 
pumping unit has a capacity of 500 t 


3000 gpm at 20 to 220 ft head. It 1s 


Nordberg’s four-cycle, three-cylu 
applications ranging from 20 to 
to 60 cycles; with clutch power 
drive, 30 to 45 hp at 1200 to 18 


ment, unit has pumping capacity of 5 
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Both vanes are 


friction bearing operation revealed 
that the new grease has excellent oxi- 
dation resistance, and similar desi: 
able characteristics for high temps 
ature operation. 
Its water resistance makes Texa 
High Temp Grease applicable in oper 
ations where long retentior f grease 
t 


and resistance to washing i ane 


factors 
Bellows Connector 


C-14 


Crane” bellows type connector fabri- 
cated of chemically inert Teflon, and 


which has many pipe line applications 


CRANE PACKING Co 1800 
Cuyler Ave., Chicago, IL. 


announces the new Joh 


where vibration, expansio ind el 


trolysis exist in the hand! 


rosive liquids or gases 


connector is elec 


The new 
1on-conductive, flexible even at 
and as strong at 480 F as at 
according to the manufacturer 


This bellows connector serves 
] 


vibration dampener as we 


expansion joint—connec misalig 


couplings and insulates flanges « 
trically. End flanges of the int are 


French-type envelope gaskets mac 

integral with the joint for easy assem 

bly between companion flanges and a 
, 


tight, leak-proof seal on installat 


particularly applicable for washing, 
draining, dredging and general pump 


ing service 


Diesel for stationary and portable 
kw, direct or alterncting current 
take-off for direct connection or belt 
rpm; and with centrifugal pump attach 


s 


to 3 gpm at 20 to 220 ft head 








new equipment (continued) 


For more dota circie item code rumber 
on the postage free post cord—p. 17 


Electronic Process Control 


THE SWARTWOUT COMPANY, 
C-16 Cleveland, Ohic, announces 

a new miniature all-ele 
tronic process control unit, known as 
the Autronic Controller, for use ir 
chemical and food processing plants 
refineries, petrochemical installations, 


ations and industrial power 


Featuring complete 
ition, the controller 
parts, slide wires or 
itiate control action 
mission of information throug 
system 1s Dy electrica means 
response is instantane 
The controller incorporate 
tions of proportion, reset an 
time (derivative) integrally, with the 


proportional band always in operatior 


. 
Adjustments for the proportiona 
ed U rl e band, reset rate, and rate-time (dd 
eee I ) > 
rivative) are readily accessibie i 
*, : 
Yd easily made with a pocket s 
Top Fan Values for 1952 [9 .2sere 
: with > el 


magnetic closure 


Get this new catalog for’52... see the 


Cutting Tool 


most complete line of fans in America : 
Composite Die SUPPLY Ci 


note the many features that have C-17 Dept. 88, 14310 Birwood, 
made Emerson-Electric fans the pref- Meteait & Mich. bes int 
erence tor use in othces, stores, hospi- duced a high-speed portable cutting 
tals, hotels and factories for more tool that eliminates time-consuming 
than a half-century. Reserve vour free transportation of work to statior 
copy of this catalog today. Just write machines. 


for Catalog No. T32 Named 


the “Handshaper” by 
makers, the machine is actually 


The Emerson Electric Mfg. Co. 
St. Louis 21, Mo. 


AIR CIRCULATORS — Move huge quontities of 
air quietly and efficiently. Your choice of two 
sizes, 24” or 30° blades. Two-speed motor. 
5-Yeor Guarantee. 


Belt-Drive Exhaust Fans Direct-Drive Exhaust 
long-life, slow-speed Fans —five top-quality 
models in 24-, 30-, 42 models, blade sizes 12- 
and 48-inch sizes, ex to 30 inches. Fully-en- 
hausting up to 19,350 closed motors: quiet 
C.F.M overlapping blades 


s 
Dy + 
ne ya’ 
E gs Portable “Handshaper™ contour trims 
— 6 , edge of plywood sheet. Unit will trim 
= a 


FANS+> MOTORS ~~ APPLIANCES shape, and cut wood, metal, plastic, 


etc 
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OIL AND GAS 
BURNER UNITS 


These specially designed oil and gas burner units fit 
your needs . . . even when your operating conditions 
keep changing. Enco Oil and Gas Burner Units offer 
money-saving flexibility on three important counts. (1) 
They are designed for use with either oil or gas — or 
both . (2) They assure completely uniform combustion 
and greater fuel economy though steam demands swing 
sharply. (3) They can be operated by either natural or 
forced draft. 


Even if your old combustion equipment “works”, it pays 
to investigate the fuel-saving economies and full flexi- 
bility of these highly efficient units. Enco Burner Units 
are made in many sizes to suit all capacity requirements. 
Bulletin on request. 


INTERCHANGEABLE 


ATOMIZERS 
FOr USE WITH ALL TYPES 


Enco Model K 
Gun Type Gas-Oi! 
Burning Unit 


Enco Mode! W 
Ring Type Ges-Oil 
Burning Unit 





Cs. - “ , — 
Enco Standard Range Mechanical Atomizer Gun 

















OF BURNER EQUIPMENT or. “aa 
Wide Range Mechanical—Manual 4 Enco Wide Range Steam Atomizer Gun 
automatic control. Constant high oil 
pressure at atomizer insures efficient 
atomization over entire load range - ay 
without recirculating or returning oil. Enco Wide Range Mechanical Atomizer Gun 
Steam or Air—W ide range. Controlled 
by manual or automatic pressure Enco Standard Atomizer 
regulation. Gun Support 
Standard Range Mechanical — Avail- 
able in all sizes to suit load and 


capacity requirements. 


Enco Gas Burning Gun 


THE ENGINEER COMPANY 75 west sreesr, new vorx 6, mew vork 


IN CANADA: F. J, RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. 
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Quality is not left to chance in 
DIXISTEEL BARS and SHAPES 


Every heat of DIXISTEEL is chemically analyzed by expe- 
rienced chemists at least once in the course of production. 
A staff of inspectors and metallurgists constantly check for 
proper physical properties. And when the steel has run this 
gauntlet of chemists and metallurgists, the finished product 
is closely scrutinized for proper finish and close-tolerance size. 

No, the quality of DIXISTEEL is never left to chance. 
And that, we think, is why DIXISTEEL means good steel to 
thousands of steel users. 


—_— PR ER OF FINE-QUALITY LOW-CARBON TEEL PRODUCTS 
HOT ROLLED BARS. SHAPES AND STRIPDRAWN 


JS ScRrarry says: \ RE—NAILS, RIVETS, STAPLES—FENCE AND BARBED WIRE 


», MORE SCRAP 


| cae. Atlantic Steel 


MORE STEEL | Company 


ATLANTA, GEORGIA 








new equipment (continued) 
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portable milling machine planer 
router combination. 

The machine will follow concave 
and convex curves and at the same 
time can be moved upward or down- 
ward to cut in two directions. Fur- 
nisked with one cutting head and two 
high speed adjustable cutting blades, 
the new tool has a 60 cycle 115 volt 
and de 18,000 rpm motor with 12 ft 
extension cord, screwdriver, blade and 


head wrenches. 


Temperature Relief Valve 
McDONNELL & MILLER, INC., 
C-18 3500 N. Spaulding Ave., 
Chicago 18, Ll, have an- 
nounced a new temperature relief 
valve, of the automatic reseating type, 
designed to prevent excessive water 
temperatures in hot water tanks and 


heaters 


No. 201 


Identified as the McDonnell No. 201, 
it has been tested, rated and listed 
by the American Gas Association for 
heat input up to 1,200,000 Btu/hr 
Operating heart of the valve is the 
Vernatherm thermostatic element, 
specially adapted by the manufac- 
turer for this service. The Verna- 
therm is a hermetically sealed ele- 
ment, containing a chemical mixture of 
organic and metallic particles, which 
expand and contract in response to 
variations in temperature. The in- 
ternal forces created by these temper- 
ature changes serve to open and close 
the valve orifice. The valve starts to 
open at 188 F, and reaches its maxi- 
mum capacity at 208 F. 

It reseats itself automatically, and 
closes off quickly at just a few degrees 
below the opening temperature ‘to 
avoid hot water waste; tests indicate 
the thermostatic elements will close 
the valve drip tight by the time tem- 
perature drops to 183 F. Fatigue 
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Trends in Design 


Topay’s TREND in machine design is toward 
higher speeds, increased bearing pressures and 
totally enclosed mechanisms. Consequently, the 
selection of lubricants is a tremendously compli- 
cated problem. 

New machines require lubricants with special 
properties and extreme pressure characteristics 
to carry the loads imposed upon them. In many 
cases additives are required to give increased 
resistance to oxidation. Detergents, rust inhibi- 
tors and foam suppressors are often specified to 
take care of special conditions. For each task a 


precise lubricant is necessary. 


Standard Oil Company 


KENTUCKY 
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If there is any question in your mind regard 
ing the proper lubricant for each application, a 
Standard Oil lubrication engineer will survey 
your plant and blueprint your requirements. His 
experience, gained by long contact with the 
power industry, backed by the world’s largest 
facilities for testing and research of petroleum 
products, offers you an advantageous method 


for solving your lubrication problems 


Uy Ke 2) 
oa 


ee ee 




















Proper pump selection increases efficiency and reduces 


costs of operation and maintenance 


Proper pump selection demands FREEDOM of selec 
tion for type, size, capacity, head, and other factors. 


Countless thousands of industrial pump specifications 
are met with “precision accuracy” by the great 
diversity of DEMING PUMPS 


Deming Distributors in your area offer you “‘on-the- 
spot’ cooperation to match the right pump to the 
job. If you are not familiar with their locations 
write us. Please state type or types of pumps in which 


you are interested. 


THE DEMING COMPANY 
549 Broadway + Salem, Ohio, U.S.A. 
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tests have proved the element has a 
life of approximately 10,000 cycles. 
The location of this thermostatic 
element in the valve design represents 
another engineering feature. By add- 
ing a fixture connection to the valve, 
in addition to the inlet and drain con- 
nections, the service flow can be made 
to pass around the element with every 
demand for hot water. This assures 
more rapid and uniform transmission 


of temperature variations; reduces 


the lag in temperature between the 
water in the tank and the actuating 
part of the valve; eliminates any air 
pocket at the valve; and serves to 
flush out the valve mechanism con- 
stantly so as to maintain peak oper 


ating efficiency 


Water Alarm 


NORTHERN EQUIPMENT Dt- 
C-19 vision, ConTINENTAL Foun 
vRY & MACHINE COMPANY, 
Erie, Pennsylvania, has announced a 
new water alarm, based on the same 
established thermostatic principle as 
the Copes feedwater regulator 
Designed primarily for high-pres 
sure service, it is said to be depend- 
able at all working steam pressures on 
both stationary and marine boilers. It 
uses no bellows, no diaphragms, no 
weights, no floats, no differential pres- 
sure devices. It has no internal parts 
to wear or corrode. Standard audible 
signal is a horn; standard visible 
signal, lights. 
The alarm is easily installed with 
out special supports or complicated 
piping, with or without a water 


column 


Aik» 


Copes water alarm, weighing only 
lb, is self-contained. Connections are 
made directly to the steam and water 
spaces of the boiler drum, so no water 
column is needed 
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HERE'S VALUABLE, 
UP-TO-THE-MINUTE 
INFORMATION 


To Help You Solve Your 


AIR CONDITIONING 
PROBLEMS! 


YOUR COPY TODAY 


@ Here is information on the very latest developments by 
“Buffalo”"—the new mode! “G" Air Conditioning Cabinets. Bulletin 
3703A explains fully, by detail photos, diagrams, charts and tables, 
what these units can do for you. 


You'll be interested in the developments in these new “Buffalo” 
units. External appearance is clean and modern. The light, 
efficient “mixed-flow” fans are stable in performance over a 
wide range of capacities and pressures. Sectionalized construc- 
tion and standardized parts make for easy installation, simple 
maintenance and flexibility of combinations. The new model 
‘'G” Vertical Type “VPC” Cabinet is in three easy-to-assemble 
parts — blower head, coil section and pan — easy to move 
through ordinary building openings — and uses flat type 
Hi-velocity filters, which greatly reduces the space require: 
ments of the unit. Both Vertical and Horizontal cabinets may 
be equipped with Air Washer sections, and any air conditioning 


function or combination of functions can be had. Buffalo” Model "G 


‘ . . Type “PC” Cabinet with side panels removed 
For helpful information on your air conditioning problems, . ,' 


- Simple cooling, cooling and dehumidifying 
write today for Bulletin 3703A, on your company letterhead : . . 


he ating and humidifying continuous cleaning 


are available functions in these cabinets 


™ 


BUFFALO FORGE COMPANY 


530 BROADWAY BUFFALO, N. Y. 


Canadian Blower & Forge Co., Kitchener, Ont. Sales Representatives in all Principal Cities 


VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
FORCED DRAFT \eele) tl, ic) HEATING PRESSURE BLOWING 
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EWS for the South and Southwest 


& 
a \ 


—— 


alls 


New Fabricating Plant for Sterling Motors 


STERLING ELectric Motors, IN¢ 


will start production in January, 1952, 


in their new $2,000,000 plant on an 
ll-acre site in Van Wert, Ohio 

The plant was built to help speed 
the national defense program, and is 
one of the country’s most modern 
plants for the production of gears 
splines, and gear boxes 

Mr. E. O 


Genera 


DANIELSON, Sterling's 
Factory Manager, w 

charge of the new Van Wert plant, 
as well as the New York and Los Ar 
geies pis s ; PERAK Ss being 
f Li Ange 


ntendent 


The new Sterling Van Wert plant, 


according to E. O. Danielson, Factory 


Manager, will employ approximately 
100 people under their present sched 
uled program of production, wh 
will reach full capacity by July, 195 
Sterling Electric Motors, In 
manufacturer of Speed-Trol and Slo 


Speed Electric Power Drives, is one 


of the nation’s leading producers of 
variable speed and geared elect 
motors. In addition to their Los An 
Wert, and New York 


geles, Van 


plants, Sterling has manufacturing* 


n Hamiltor Canada, 


Peerless Pump Sales Meeting—New Orleans 


Southern and Southwestern dictnct sales managers attending the New Or 
leans meeting were W. E. Griffin, Dallas, Texas, and C. C. Cook, Atlanta 
Georgia (first row, left to right, 2nd and 3rd) 


New Orleans, Louisiana was the location of a recent meeting at- 
tended by all district sales managers and other engineering and 
administrative personnel of Peerless Pump Division, Food Machinery 


and Chemical Corporation 


Meeting was directed by G. F. Twist 


FMC Vice President and Peerless divisional general manager and 
chairmanned by B. A. Tucker, Peerless divisional sales manager 
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FUTURE EVENTS 
Of Engineering Interest 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAI ENGINERRES, FE 
ward H | Die Se + West 29tt 
New York 18, N. ¥ 

Feb. 18-21 Annual M New York 
N. ¥ 


SOUTHERN SAFETY CONFERENCE AND 

EXPOSITION, | i are vir 

213 First Ave N Birmingham Ala 
Mar. 2-4, Biltmore Hot Atlanta, Ga 


ar Exe I 


AMERICAN SOCIETY FOR TESTING MA- 
TERIALS, « I Warwick, Exec. Sec'y 
$916 Race St. Pt idelphia 3, Pa 

Mar, 3-7, Spring Meeting and Com 
We ] 


NATIONAL ASSOCIATION OF CORKOSION 
ENGINEER RS A ampbell Exe 
Se y 919 Mila I Hi stor Tex 

Mar 10-14, B ane Hote jalves 

T 


THE SOCIETY OF THE PLASTICS INDUS 
TRY, INC... Wr rum, Kx Vv. +f 
1S Mad ‘ New York 1 “. Y¥ 

Mar. 11-14 Fifth National Plastics Ex; 
tion, Expos H *hiladeiphia, F 


AMERICAN INSTITUTE OF OCHEMICAI 
ENGINEERS, Herschel Cudd 
Georgia Instit f Technology E 

&’ North Ave 


Atlanta Meeting 
Hotel, Atlanta 


AMERICAN SOCIETY OF TOOL ENGI 
NEERS, Ha t nrad, Ex Se 
I ‘ M 
Mar. 17-21 


ILLUMINATING ENGINEERING SOCTETY 
. Ex +e 
M “ ~ York N.Y 
Apr. 6-8 \ n Rez a 
‘ Tulsa 
Apr. 20-22 
He 


AMERICAN SOCIETY OF LUBRICATION 
ENGINEERS, \ ‘ 
art aco 4 


Apr. 7-9 


TC! Promotions 

After 40 years of service with TEN- 
CoaL, IRON AND RAILROAD 
COMPANY, ERNEstT D. LEMay has re 


NESSEE 


tired effective January 1, 1952 


JOHN I 
relations for UNITED STATES STEEI 


MorTIMER, director of pub 


n the Gulf-Southwest 
ceeds Mr. LeMay a 
trict public relations director, with 


District, suc 


Southeast dis 


headquarters in BIRMINGHAM STE 
PHEN T. McGINNISs, assistant director 
of public relations has been promoted 
to the position sociate director 
of the Southeast District and R. CLay 
BAILEY, field representative in the 
Gulf-Southwest District, which con 
tinues under the supervision of Mr 
Mortimer, has been appointed asso- 


ciate director of that district 
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You will find Raybestos-Manhattan packings and gaskets 
in machines like this reciprocating boiler-feed pump 
and in practically every other type of fluid-handling 
equipment in industry. The long line of R/M packings 
and gaskets is relied on by experienced engineers, not 
only for pumps, but for valves, compressors, expansion 
joints, hydraulic rams, and wherever trouble-free service 
is essential. The R/M distributor near you will gladly help 
you select the right packing or gasket for your needs 
Or write for the R/M Packing Catalog 


in PACKINGS 
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RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conr Manheim, Po.; No. Chorlest $< 

ind.; Possaic, NJ.; Peterborough, Ontario, Canada 
RAYBESTOS. MANHATTAN, INC., Manufacturers of Packings « Asbestos Textiles « Mechanical Rubber 
Products ¢ Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake 


Biocks « Clutch Facings « Fan Belts « Radiator Hose « tered Metal Products « Bowling Ball 
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news (continued) 


Emerson Electric—St. Louis 


THE EmeRSON ELectric MPG. Co., 
St. Louis, Mo., has announced the re 
tirement of WILLIAM S. SNEAD &s vice 
president and treasurer of the com 
pany. Mr. Snead has been a director 
of the company since 1936, and wil 
continue to serve in that capacity. 

RALPH E. PererinG, formerly vice 
president and assistant treasurer, has 
assumed the duties of vice president 
and treasurer, succeeding Mr. Snead 
Mr. Petering is also a member of the 


board of directors 


Western Precipitation—Atlanta 
WESTERN PRECIPITATION CORPORA 
TION, pioneers of the commercial ay 
plication of Cottrell Electrical Precip 
tation processes for recovering dusts 
fly ash, fume, mists and fog from in 
dustrial gases, has announced the 


here’s the crane for eee | opening of new offices at 1429 Peac} 


tree St.,. N. W., ATLANTA, GEORGIA 





CONSTANT SERVICE at HIGH SPEEp 


If your handling operations must be ‘‘on the 
go—all the time—and fast’’ then investigate 
this American MonoRail Crane. With con- 
stant service at high speed, it offers the 
advantages of rugged construction, low-cost LE, ty. bye 


Western Precipitation 


operation and quick installation. arto 


The big reason is articulated trolleys. Each i iin i ll a ia ate 
trolley wheel carries its share of the load in direction of Mr. KENNETH H. CRree, a 


perfect alignment with the craneway tracks. qratente Mevhanies! Baginesr, wi 
has had more than 16 years experi 


All possible friction is eliminated. The result ence in the United States, Europe and 

is perfectly articulated trolley travel. Articu- Latin America handling a wide range 

lated troll . : d f of applications in the recovery of 

ate rolleys permit operating speeds 0 S00 various types of suspensions—bott 

feet per minute under constant service. wet and dry—by electrical precipita 
tion. 

SEND FOR BULLETIN C-] From the Atlanta office, Mr. Cree 
will handle not only Cottrell Electri 
cal Precipitator sales, but also sales 
of the other Western Precipitation 

THE AMERICAN COMPANY products. The area to be served from 
the Atlanta office includes GrorcGia, 
TENNESSEE, MIssSIssipp!I, ALABAMA, 
13105 ATH , : 
A ENS AVENUE CLEVELAND 7. OHIO FLORIDA and eastern LOUISIANA. 
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... Cooper-Bessemer fuel and space savings! 


OWER facilities at the Village of Portland, 

Michigan, had to be expanded. A Cooper- 
Bessemer diesel was the carefully considered 
choice — as is so often the case in municipal, 
R.E.A. and other stationary services when all 
the facts are weighed. 


Portland's new Cooper-Bessemer is shown 
above —a modern, supercharged JS-8, rated 
1,158 bhp at 450 rpm driving an 820 K.W. 
generator 


First. for an engine that has proved itself 
equal to year after year of continuous, trouble- 
free service, it offers unmatched compactness 


— a fact that saved Portland plenty in reduced 
installation, foundation and piping costs. 

Second, the supercharged JS is noted for 
exceptional efficiency and unusually low fuel 
consumption at all loads. 


If your plans call for diesel, gas-diesel or 
gas engine power, 60 to 3700 hp. be sure to 
get information on the Cooper-Bessemer de- 
velopments that can save you money all along 
the line. 





The 
Cooper-Bessemer 





New York Washington, D. C Brodford, Po Son Francisco Houston 
Greggton, Pampo and Odessa, Texas Seattle Tulso 


Shreveport 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNAs 


Doalios 
St. Lovis 


los Angeles Chicago Caracas, Venezuela Cooper-Bessemer of Canada, Ltd., Ho 


fox, Nove Scotia Gloucester, Moss. Calmes Engineering Co., New Orleans, lo 
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45 3 vour Bt. UP 
YOUR COAL COSTS DOWN... 


M ! 
> (- Richardson Coal 
_ Scales—Low B. E. 

(boiler efficiency) 

and costly coal waste 

are quickly signalled, 
the moment they begin, 
when you install a Richard- 
son Coal Scale over each 
boiler. You get a detailed 
record of coal consumption 
by the hour, shift, day, week 
or month. By checking on all 
forms of coal waste they help 
to keep your power costs at 
a minimum! 


/ Richardson “‘Mono- 
rate” Distributors—De- 
signed by Richardson en- 
gineers for preventing 
coal segregation in stok- 

; er fired installations, the 
curved top plate of the 
“Monorate,” causes all 

coal, Jumps and fines, to fall at 
the same rate. It eliminates the 
tendency for the mixture to 
separate. This insures a 
uniform spread over your 
stoker hopper ...a pre- 
requisite for efficient 
combustion. 


A complete Richardson Installation Provides 
Leakproof Gate from the bunker, Flexible Inlet to scale, Auto 
atic Coal Scale, onorate” Non-Segregating Distributor to 


r or Down-take Chute to pulverizer 


Richardson engineers will be glad to discuss your coal consumption 
problems. For complete details on Richardson Coal Scales write for 
Bulletin No. 0150. Bulletin No. 1349 gives complete information on 


the “Monorate 


CLIFTON, NEW JERSEY 


* Minneapolis * Wichito 
Houston 


Nichatdson 


Materials handling by weight 


| news (continued) 


| U. S. Steel—Birmingham 


Harry G. WALTER, president of 
GERRARD STEEL STRAPPING COMPANY, 
a UNiTep STATES STEEL CORPORATION 
subsidiary, has announced that the 
company will transfer its Southern 
Division plant and offices to BIRMING- 
HAM, ALA., from NEW ORLEANS. The 
company will occupy the building at 
Ninth Avenue and 20th Street, North. 
Mr. ARTHUR G. HILL will be manager 

Gerrard markets high carbon ty 


ing wire and strapping, for use by 
the citrus shipping industry, and for 
packaging such manufactured prod 
ucts as textiles and clothing, flooring 
composition shingles and other build 
ing supplies. It also supplies a large 
quantity of its product to the tobacco 
industry of the South. In addition to 
marketing the wire and strapping, the 
company makes and leases tying ma 
chines to users of steel strapping 


materials 


R. E. Moyer, Inc.—New Plant 


R. E. Moyer, Inc., fabricators and 
manufacturers of power plunt and 
process equipment, announces the 
opening of its newly acquired plant 
and offices at Tenth and Union Streets, 


Catasauqua, Pa 


Rockwell Mfg.—South, SW 


ROCKWELL MANUFACTURING COM 





PANY has announced plans for reor 
ganization of the company’s sales de 
partment Five regional managers 
have been appointed. The SOUTHERN 
REGION will be headed by J. W 
NORTHCUTT with offices in ATLANTA, 
Ga. The Mip-Western Recion will 
be under the management of C. K 
MADISON. wit! fices in HovusTon, 


TEXAS 


Southern regional managers for Rock 

well Manufacturing Company—/]. W 

Northcutt of Atlanta and C. K. Madi 
n of Houston 
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UNIT SUBSTATION 


TRANSFORMERS 
for dependable load-center 
. . > 
power distribution 
The importance of the transformers in your plant 
power distribution system cannot be over-empha- 
sized. If a switch or a circuit breaker fails, only 
a part of the system is affected—but if the trans- 
former tails, the entire system is dead. Wagner 


Unit Substation Transformers assure a continuous, 
dependable flow of power. 


Wagner three-phase dry-type load-center trans- 
formers are built in ratings through 2000 kva 
in the 15-kv class and below. Transformer and 
incoming line section are housed in compact 
factory-matched enclosures, designed for direct 
connection to matching secondary switchgear to 


1952 





transformers are 


tage 


Oil filled and non inflammable liquid filled (Noflomol 


evoillable with vorious types of entrances ond controls for high-v 


circuits, and with threats en the secendery side, in 5 atings up t 
form a closely coupled unit substation that is 
streamlined in appearance and readily accessible 
Complete enclosure of all equipment assures safety 
against contact with live parts 

Wagner Dry-Type Unit Substation Transformers 
are for indoor installation in dry, clean, well 
ventilated locations. Because of their relatively 
light weight they can be used in multi-story 
buildings. Wagner Liquid-Filled Unit Substation 
Transformers are available for indoor or outdoor 
installation 

Bulletins TU-56 and TU-13 give full information 
on Wagner Dry-Type and Liquid-Filled Substation 
Transformers. Write for your copies 


WAGNER ELECTRIC CORPORATION 
6383 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND 


BRANCHES IN 32 PRINCIPAL CITIES 


BRAKES 


HYDRAULIC 





manager of the Monel and nickel alloy 
sales department of the company since 
New Officers Elected for ton, North Carolina, until he moved 1931 and is well known by the engi 
J. M. Tull Metal & Supply Co. to Atlanta and started the industrial aero, A ath paaadag staffs of 
, major Southern industries 

rue J. M. TULL METAL & Supp. supply business. He will remain active J. M. Tull, established in 1915, rep 
Co., one of the largest metal distribu ed en - erie _— resents such firms as Armco Steel 
graduated from Emory University in Corporation, The International Nickel 
1934 and admitted to the bar the sam« Company, Inc., The Aluminum Com 
— pany of America, The American Brass 

John Nation was graduated from Company, and the National Tube Com 
Institute of Technology in pany. Other major lines of industrial 
supplies include fastenings, industrial 
rubber products, gears, motors, ma 
chinery and tools. Main office and 
warehouse is located at 285 Marietta 
St., N.W., Atlanta, Georgia 


news for the South and Southwest (continued) 


tors in the Southeast, has announced 
that Joseph M. Tull has been elevated 
to Chairman of the Board. PoLLarp 
[TURMAN is the new President, and 
JoHN F. NATION, Vice President Carnegic 

Mr. Tull was a native of ors mining engineering. He has been the 


Sterling Distributors—South, SW 


of 


STERLING ELECTRIC Motors, INc., 
R m3 4 4 | >" Los Angeles, has announced appoint- 
| F ment of the following additional dis 
tributors: ALLIED BEARINGS SUPPLY 
DEEPWELL TURBINES Co., 822 South Boulder, Tutsa 5, 
OKLA.; ALABAMA BEARINGS Co., INC., 
7 Railroad St.. Monrcomery, ALA., 
r=" and Roy A. BERENTZ Co., INc., 1400 
. sit FOR ever’ PUMPING conDITIO Carr, P. O. Box 564, Houston 1, Tex 
a Ne 
From a oma 4 dual pur- Ebosco Award for MP&L 
pose turbine to the large irrigation models : 
with capacities in excess of 3500 G.P.M. MississipP1 Power & Licut Cons 
PANY has received the Espasco GOLp 





Awarp for having an “injury index 
65.72 per cent below the national aver 


WATER | og OlL| UBRICA 


Water Lube construction during the past year. R. B. WILSON 
Mississippi Power & 


age for the electric utility industry 


incorporates only the highest quality time- vice president, 
tested rubber bearings. Sleeve couplings of Light, received the award at a special 
: : : ce ony attende ) *hief exec 
a hard, corrosion resistant material insure a eremany at nded by chief execu 
longa wearina d dable job tives of Ebasco client companies at 
ring dependable job. , ' ’ 
. 9 P the Hotel Roosevelt in New Orleans 
DALLAS Power & LIGHT COMPANY and 
: MipSoutnH Gas COMPANY received 
combine extra heavy Mus : 
: | lb b ‘ certificates of achievement 
inner column ron ° 
. Are onze bearings, and ac According to a unique plan worked 
curately machined steel shafting into a unit out by Ebasco, all companies that 
unsurpassed in performance and wearing achieve an injury index 25 per cent 
qualities. below the national average for their 
respective industries are honored. The 
injury index is a composite of the 


frequency and severity of accidents 


Enclosed impellers of 
bronze or porcelainized cast iron, hand Buchanan—Virginia 
filed internally and carefully balanced. All BUCHANAN ELBCTRICAL PropucTs 
bronze semi-open impellers available in the CORPORATION of Hillside, New Jersey, 
has announced appointment of Leo A 
Roacn, 4019 Clinton Avenue, RICH- 
MOND 22, VIRGINIA, as their repre 


Ilustrated at the left is a Model 1403HH, cap- , 
ble of capacities in excess of 2500 G.P.M eee te eee SS See oe 
. = — their lines of specialized electrica 

fittings 
PUMP Roach, who represents several other 
BERKELE COMPANY \“™ leading electrical manufacturers, is 
o well-known to the contractors, indus 
DEPT. trials, utilities, and electrical dis 
tributors throughout Virginia 


more popular sizes. 


556 TIFT AVENUE, S$. W., ATLANTA, GEORGIA 
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eee > of Altitude or ! Engineering P Problems... 


Exacting Specifications 
Tough cooling jobs are easily and efficiently handled by Pritchard 
Quality Cooling Towers. Take this Mexico City installation. 
Jacket water from 6 heavy-duty diesels gets a cool-down from 
110° to 90° F. at the rate of 12,960 GPM...and at more than 7,000 feet above sea 
level! Like every Pritchard Quality Cooling Tower, this unit was built and 
guaranteed to deliver rated performance with output to spare in 
emergencies. Why don’t you, too, find out about the 
advantages of using Pritchard Quality Cooling 
Towers to handle your water cooling problems? Consult your 
nearby Pritchard representative for full information 
Request free illustrated bulletin today. euaiity 


Spec@hied Provess 


EQUIPMENT 





Specialized 
Heot Exchongers 


Dept. No. 259 908 Grond Ave., Konsas City 6, Mo 





she NS + HOUSTON - NEW YORK « PITTSBURGH 
in Principol Cities from Coest to Coos! 








NUISANCE 


flickeri 
poset lamps: 


6 Guided) let oy = Mult! -tube 

wi ale elone Above wit! -tw GUARANTEED —_ 
Arrestor 

—— FOR ONE YEAR! 


bm le 4 Ds ewiteh condenserless pre 


““Whirlex’’ Fly Ash Arrestors are made in aoe th = AN 


— H om wt ‘ he lar the . 
sev eral different types to meet varied in qntemetiontiy semeves th Ser 
stallation and operating conditions. They comes drectiveted ond eutometically re > 2s ae to 

efficiently eliminate emission of air-borne SIMPLIFIES — Replacement of detective | S?-30-40 For use with 30 


solids from factory and industrial smoke lamp sutomatically recycles starter circuit. | °' 40 watt lomps 
No buttons to push — no replacement of $P-85-100 For use with 


stacks. starter 100 watt lomps 
Other ““Whirlex’’ products include Induced REDUCES COST — Magno-Tronic starters| — Manufoctured under 
provide exact timing of electrode heating, U. S. PATENTS 


Draft Fans, Controlled Ratio Dampers, preventing excessive loss of emission mater- 

- ° ° . . 22982 22392 

Fly Ash Reinjection Systems. Submit your cal, thus ensuring maximum temp life popeee aaorees 
y as oblems s. W w e VERSATILE — Built to operate efficiently | 2339307 2341520 

fly ash pr alems to u ws kno th over an extended voltage and temperature | 2334935 1849552 

answer. Catalog and additional informa- range with absolute dependability. Sees Gites enn 


tion mailed upon request 


FLY ASH ARRESTOR CORPORATION ELECTRONICS CORP 


BIRMINGHAM, ALABAMA eae 
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news for the South and Southwest (continued) On the nuclear sciences front, the 


South continued to lead the nation in 

se a several areas of development. Huge 

Republic Flow Meters—Houston ments, according to SASI president new plants for the manufacture of 

M. P. ETHEREDGE, were the completion atomic materials were begun neat 

or beginning of construction of some Augusta, Ga., and Paducah, Ky., and 

300 multi-million dollar plants, the North Carolina State University in 

addition of two huge new atomic cen- Raleigh began construction of the 
ters, the construction of numerous new Rank eee itt etislinee ennaiien. 

researen laboratories, and a sharp In the industrial field, Southern in- 

expansion of almost all technical and 


Repustic FLow Meters Co., Chi- 
cago, Lll., has opened a factory branch 
office at 2426 W. Holcombe Blvd., 
Houston, TEXAS, under the manage- 
ment of Greorce H. Wooparp. Mr 
Woodard has had extensive experience 
as power plant design and construc- 
tion engineer with a consulting en- 


i ‘al E ; dustries assumed a vital role in the 
industrial activities ‘uthermore ad- 

= activitie : national mobilization program and 
vances during 1951 in industrial tech- 
nology indicate that Southern indus- 


gineering firm, and has served as essential industries experienced tre- 
. mendous growth. Altogether, some 300 
try will enjoy still greater progress in multi-million dollar plants were be- 
the new year. gun in the South during the year 


Reviewing the developments of th Furthermore, Dr. Etheredge said, the 
past twelve months, President Ether- chemical industry located more than 


project engineer at Republic’s fac 
tory. He is a mechanical engineering 
graduate of the University of Texas 
His Houston staff will consist of fac 
tory trained service and application - oe 
enaineene. edge pointed out that the SASI com- 50 per cent of its new plants in 1951 
pleted its first annual survey of South- in the South, involving an investment 
ern research institutions. This study of $600 million 

S.A.S.I. Reports on revealed that the South in 1951 had Likewise, the pulp and paper indus- 
Industrial Progress approximately 40 well-staffed and try, metals, and synthetic textiles 
The South added an average of one well-equipped consulting industrial pumped hundreds of millions into new 


new multi-million dollar industrial 


laboratories where none existed ten facilities in the region. These major 
* years previously. It was also revealed industrial addit n turn prompted 
a snags dl pray Se odigecee Hern that Southern industry may now wd rapid expansion of service and supply 

, . - . tain at nominal cost scientific advisory activities. For example, the scientific 
most successful period in the indus services in such fields as ceramics, supply industry furnishing scientific 
trial history of the region, according chemical processes, electronics, food saaliaeniainaaahe and laboratory apparatus 
to the SOUTHERN ASSOCIATION 0! technology, metallurgy, mineral tech showed a very rapid growth, with dis 
SCIENCE AND INDUSTRY nology, sanitary engineering, and tex tribution facilities being increased by 


ent 


Among the most significant develop tile manufacturing an estimated 30 per 








> 


High grade gas, by-product, oat a High grade gas, by-product, 
steam and household stoker coal F ‘ steam and domestic coal— Pitts 
from Wise County, Virginia, on ¢ ~ burgh seam from Irwin Basin. 
the Interstate Railroad. Westmoreland County, Penn 
Hict avivania, on the Penna. Railroad 
igh grade gas, by-product, 
steam and domestic coal from 
ise County, Va., on the \ High volatile domestic, steam 
Interstate Railroad. \;, and by-product coal from Boone 
and Logan Counties, W. Va., on 


High grade, high volatile steam 
the Chesapeake & Ohio Ry. 


and by-product coal from Wise 
County, Va., on the Interstate 





Railroad. Geneies Pees 
yvenuine ocahontas from 
The Premium Kentucky High McDowell County, W. Va., on 
Splint unmatched for domestic 4 the Norfolk & Western Railway 
use. Produced in Harlan ° 
ery 4 Da a on the High fusion coking coal for by 
. ‘ product, industrial stoker and 
Roda and Stonega from Wise pulverizer use from Wyoming 
County, Va. Co., W. Va., on the Virginian Ry 


ANTHRACITE 


Hazel Brook Premium Lehigh 
Raven Run—Premium Mahanoy 
Cross Creek — First Grade Lehigh 


Our engineering service, available upon application, and long and varied 
experience is your assurance of the Right Cool — Properly Applied. 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 
CABLE ADDRESS, GENCO 
Branches: 
BLUEFIELD, W. VA. BUFFALO CHARLOTTE, N. C. CINCINNATI 








NEW YORK NORFOLK PITTSBURGH 
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ASSURES CONTINUOUS OPERATION 
OF COMPRESSED AIR EQUIPMENT 


MODEL CPH 


Pipe Line Filter 





And Here’s Why... 4. aaa 
8. Deflector cup 

Cc. Louvred housing 

Air operated tools, instruments, processes and pneumatic D. Radial fin filter insert 
controls have one thing in common . . . they thrive on © Lange engactig Sass 
clean, dry air. With few exceptions, all breakdowns, *MODEL CPH Horizontal 
repairs, and loss of productive time can be avoided by —— ae ype 
filtering air and other gases through Staynew ~ Pressure Type 
Pipe Line Filters. Wherever air must be kept clean and dry MODEL CVH Vacuum Type 
for industrial equipment, filter it with Staynew. *MODEL AAPH — 
Send for complete illustrated catalog on a Se Te pee 
Staynew Pipe Line Filters. Write today! *Alao available in swing bolt construction fo 


easy inspection and servicing 











Representatives in Principal Cities 


CORPORATION 
40 Centre Pk., Rochester 3, N. Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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5 4, Ors 


Trouble Free Unions 
for Tough Jobs 


JEFFERSON Unions are made of Air 
Furnace Malleable Iron of an average 
tensile strength of 55,000 p.s.i., with » 
yield point of 36,000 pounds and an 
elongation of 15% in two inches 


Our seat rings are cut from seam 
less drawn brass tubing, free from all 
casting defects—sound and uniform 
always 


They are accurately tapped at all 
times; are carefully air tested and in 
spected before shipment, and each and 
every one approved only if they meet 
uur rigid standards of inspection 


Slightly Higher Priced 
But more than worth it 


See these outstanding features 


* A ground ball joint to give leak 
proof service 


* Octagonal with square corners fits 
any type of wrench 


* No gasket required, hence no main 
tenance problem 


* Hotdip galvanized to Government 
Standard for corrosion resistance 


Made in all thread sizes from %” to 4 
American Standard Taper Threads 

Also manufacture Excel 250 Ibs and Master 
150 Ibs All unions an be furnished with 
ell-iron seats 


oy) 


| Gt 


MDA AANA 


JEFFERSON 
union Co. 


650 WEST 26th St., NEW YORK |}. 
79 GOODING ST., LOCKPORT, N.Y. 
45 FLETCHER Ave., LEXINGTON, MASS. 


Technical involving 
flowed 
from expanding Southern laboratories 
For 
example, the Texas Engineering Ex 
Station tested a 


plane designed 


developments 


new products and processes 


in a steadily increasing volume. 


periment new air 
dust 


and fertilizing 


specifically for 
ing, spraying, seeding, 
crops; the University of Florida re 
ported progress in pil 
of the utilization of 


paper manufacture; 


ot plant studies 
scrub oak in 
Tech 
reported development of machines for 
cleaning and 
USDA New 
operation of a pilot plant for 
fiber 
the Southern 
Birmingham, 
treating chemicals and new derivatives 
the I 
methods for im 
if canning pi 


Georgia 
grading peanuts; the 
Orleans Laboratory be- 
gan 
spinning from 


peanut protein 


Research Institute, ir 
reported new extile 
of turpentine; niversity of 
Georgia discovered 
proving the proces 
os; and a new yam variety “gold 

h” was reported 

Aside from these tangible evidence 
of Southern progress, the SASI presi 
dent pointed out 


crease in the confidence 


that there has been 
i continued in 
and morale of Southern leaders dur 
ng 1951 

The year 1951 wa 


the SASI bega 


nificant 


the first annual Southern Industrial 
Directory. This new study is to be 
published early in 1952. 

The Southern Association of Science 
and Industry is a non-profit, non 
political organization founded in 1941 
to promote the development of the 
Southern states. The current presi 
dent, Dr. M. P. ETHEREDGE, is head of 
the chemical laboratory and Dean of 
the School of Science at Mississippi 
State College. Regional vice pres! 
dents are: A. B. PATERSON, Chairman 
of the Board, New Orleans Public Ser 
vice, and H. R. HANMER, Director of 
Research, American Tobacco Com 
pany, Richmond, A. G. MAXWELL, Vice 
President of the Citizens and South- 
ern National Bank of Atlanta, is 
treasurer and Dr. Georce D. PALMER 
f the University of Alabama is sec 
etary. 

The maintains a cen 
tral research office at 5009 Peachtree 
Rd., Atlanta, Georgia, under the di 
rection of H. McKInLey Conway, JR 
Besides 
regional trends and developments, the 
Indus 


Association 


special reports concerning 
ues a bi-weekly 
newsletter, the bi 
Southern Re 


Association is 
trial Opportunities 
monthly 
search, 
Industria] Directory 


Journal of 


and a new annual Southern 





Over the long pull. Squir tea Traps are 
These are the reasons why 1 
larger capacity th 

have to bre 
| n't beat Sq 
and FORGET. Wr 
rr r testing purt 


uk mair 


ng traps 


— Textile — Oil — Chemical — and many others. 





in a Squires STEAM TRAP 


» LEAST 
only ONE moving 1 , t nge 2) The 
t fewer harges wear You 


IN MANY INDUSTRIES FOR OVER 40 YEARS 
DEPENDABLE SQUIRES TRAPS ARE IN DAILY USE 


Stee! — Pulp & Paper — Meat Packing — Public Utilities — Steam Ship — Distilling — Feed Processing 


CLEAN 
woe OUT / 


PATENTED oe 


EXPENSIVE to n and operate 


don't 


ne steam tr » can INSTALL 


Catalog NN Write us con 





THE C. E. SQUIRES COMPANY 


Over 


50 Years of Dependabilit 


18532 SYRACUSE AVE. — DEPT. B-1 — CLEVELAND 10, OHIO 
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PEERLESS TYPE PR Perko 


A CENTER-LINE-MOUNT PUMP FOR 
HEAVY DUTY PROCESS SERVICE IN DEPENDABLE 
REFINERIES AND CHEMICAL PLANTS PUMPS 


i 


Especially designed for 
pumping HYDROCARBONS, 
WATER AND CHEMICAL SOLU- 
TIONS AT ELEVATED TEMPERA- FOR THOSE TOUGH HIGH-TEMPERATURE 
TURES AND PRESSURES... AND HIGH-PRESSURE APPLICATIONS IN 


REFINERY AND PROCESS WORK... 


CHARACTERISTICS AT A GLANCE 
Maximum interchangeability, extra-heavy wall 
thicknesses, extra-low NPSH requirements and 
extra-rigid case-frame construction make the Peer 
OPERATING Up to 625 feet less Type PR pump ideal for those rugged duty 

HEADS I pump id h rugged 
jobs in a large number of industrial se 


F omplete range of sizes, a Peerless : ° 
Furnished in a comy rat s New Bulletin 


| Up to 600 psi Type PR will cover nearly all your pumy needs d 
U , > , 
Available in various alloy materials. Adequate just off the press 
DRIVES | Horizonto! electric motor water-cooling jackets and water-cooled stuffing Use coupon for Bulletig 
a ney Ooare oe box, with mechanical seal optional, and heavy duty No. B-1605 which de- 
required, such as steam haft witl refully balanced bearing = scribes the exacting 
‘ « ' th al 4 y ‘ » . ‘ 
sna in Care . design and construction 
features of the Peerless Type construction features of Peerless 


Many sizes are available fron ) standard Type PR pumps 





CAPACITIES Up to 1000 gpm 


rvices 
TEMPERATURES Up to 850° F. 


turbine drive or stationary 
engine drive 


ATERIALS OF Liquid end can be 
CONSTRUCTION furnished in cast iron, 
bronze, carbon steel 


materials 


stainless steel or other 
materials as required for 
PEERLESS PUMP DIVISION 

Food Machinery and Chemice! Corporation 
301 West Avenve 26 

Los Angeles 31, Colifornia 


the intended service 





Liquios Hot oil, propane, butane 
HANDLED and all petroleum hydro- 
carbons, process liquids Please send ws copy of Peerless Type PR 
No. 8.1605 


Pump Bulletin 
and water 


NPSH Designed to operate with 
CHARACTERISTICS | minimum available NPSH vaanat 





PEERLESS PUMP DIVISION — 
FOOD MACHINERY AND CHEMICAL CORPORATION evecet 

Address inquiries to Factories of . = 
Los Angeles 31, California and Indi polis 8, Ind 


Offices: New York, Chicago, St. Lovis, Atlonto; Dallas, Ploinview ond Lubbock, Texas 
Fresno; Los Angeles; Phoenix; Albuquerque, N. M., Tulsa ? 





city 
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MARTINDALE 


COMMSTONE HOLDERS 


oncentric 
> rings while 


BLOWERS AND 
VACUUM CLEANERS 


|} come up 


| consulting 





MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 


Ss 


MICA UNDERCUTTERS FOR 
SLOTTING COMMUTATORS 


Nine Motor Driven Types 
MARTINDALE PROTECTIVE MASKS 


PLACE MEAD 
@AND WELL 
uP ABOUND 
MEAD TO KEEP 
FROM SLIP 
PING DOWN 
PRESS NOSE . 
TABS 'N CLOSE 
AGAINST FACE 
PRESS EOGES 
OF FACE PLATE 
OWN TO FIT 
FACE SNUGLY 


Osten 


> \ 


Weigh less than ‘2 ounce 
64-page ttalog describing 

ther products for 
¢ 
e. Sa 


fety and Production 


MARTINDALE ELECTRIC CO. 
1334 Hird Ave. Cleveland 7, Ohio 











news (continued) 


William J. Clapp New President 
of Florida Power Corporation 


Wittiam J. CLAPP elected 
president of FLormpA POWER CORPORA- 
TION January 1, succeeding W. C. 
GILMAN, who was named chairman of 
the 


was 


executive committee 

This is the first time in the utility's 
history that a veteran employee has 
through the ranks to the 
presidency. 
for 17 


returns to active partnership 


Gilman, who was president 
months, 
in W. C. Gilman and Company, utility 
York 


engineers of New 
City 


Rad 


William ]. Clapr new 
president of Florida Power 
Corporation 


For the past year and a half, Clapp 


has served as president and 


brings to his new post a wide back- 


vice 


ground of experience in many depart- 
ments of the company. 

In his 27 years with the utility and 
its predecessors, Clapp has run the 
gamut of engineering and administra- 
tive jobs. In 1925 he started as com- 
mercial engineer shortly after receiv- 
ing his degree in electrical engineering 
from the 


years he progressed to division engi- 


Clemson College. During 
and general 
superintendent of Florida Public Ser- 
(This sister 


neer, division manager, 


vice Company. company 
of Florida Power Corporation served 
the central part of the state with FPC 
serving the West Coast and Northern 
1944 the 
merged to make up the 
Florida Power 
system, which also includes 


areas. In two companies 
present 31 
county Corporation 
a wholly- 
owned subsidiary, Georgia Power and 
Light Company, serving 21 


in South Georgia.) 


counties 


Called to active duty 1943 with 
the Army’s Corps of Engineers, Major 


Clapp served in the European Thea- 


om 


5S built-in 
advantages found 
only in... 


BLAW-KNOX 


Ekecltoforged STEEL 
GRATING 


Rigid one-piece construction — 
easy to install. 


2 Maximum open area for light 
and air. 


3 Easy to paint — all surfaces 


accessible. 
Y Non-slip Twisted Cross-Bar 
Self-cleaning—no sharp corners 
s to clog 
Blaw-Knoz Grating Has Them All! 
WRITE FOR BULLETIN 2365 
BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2034! Farmers Bank Bidg., 


Pittsburgh 22, Po. 
Offices in Principal Cities 
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tre of Operations on the utility sec- 
[ G Sisenh r’s staff, 
tion of General Eisenhower | LEADING DIESEL ENGINES HAVE he 
where he participated in the rebuild- 
ing of German and French utilities. 


For this work he wus presented the 

Reconnaissance Francaise Award, , é oO R Cc 7 f is br D 

second only to the Legion of Honor, 

by the French Government. | L U B R ic AT oO in Ss 
On returning from the Army Ser- 

vice, Clapp was named production en- Ae : ’ 

gineer for the entire Florida Power ia ECTLY LUBRICATE EACH POINT 

Corporation system. In June, 1947, THEY CORR 





he became production superintendent, 
Three years later he was named vice i Manzel Lubricators supply the 
president in charge of operating de- exact amount of oil needed at 


partments and in June, 1951, he be- ; A Pultow type KS each wearing point, reducing 
. Dresel equipped 
oil consumption as much as 


came executive vice president. usth A 
Gilman, who had been a consulting \ my me tee si 

engineer for Florida Power Corpora- 

tion before assuming the presidency per mapa an ere. —- 

n May, 1950, has headed the utility " saamiehes- ate sewed 

during a period of its greatest ex- equipment. ; 

pansion. During the past 19 months, We will gladly have a Manzel 

FPC has either started construction lubricator engineer submit 

or has placed, orders for 200,000 kilo- recommendations without obli- 


watts of generating capability. Why it Pays to Select Manzel Lubricators gation. Just write... 


After receiving his master’s degree e¢ THEY LENGTHEN THE LIFE OF MACHINERY 
from Massachusetts Institute of Tech- ® THEY ARE AUTOMATIC AND TROUBLE-FREE 
THEY ELIMINATE “DOWN TIME’ 

e THEY CUT OIL CONSUMPTION UP TO 90% 


They are furnished as standard 








nology in 1923, Gilman was associated 
with the General Electric Company, 
Central Hudson Gas and Electric 
Company and the Carolina Power and 318 BABCOCK STREET 
Light Company. In 1928 he was head BUFFALO, NEW YORK 

of the utility investment department 

of the Equitable Life Assurance So- : : —— 

ciety, New York, where he gained in- 7 
timate knowledge «f many of the NICHOLSON MAKES 

large utilities in the country. In 1935 | 

he became director of the public util- | 

ity division of the Securities and Ex- Freeze-Proof Steam Traps 
change Commission. He established 
his own consulting engineering firm for Every Plant Use 

in 1937, the W. C. Gilman and Com- | 

pany, with offices at 55 Liberty Street, Because they drain completely when cold, these four types of Nichol- 
New York City. 





son steam traps are positively freeze-proof. Can be freely installed 


outdoors. Universally recommended for use in lines which need not 
New Unit for NOPSI be in continuous use during cold weather, 

New ORLEANS Puslic Service INC. because they are freeze-proof and be- 
announced that it has placed provi- 
sional orders for a new $10,200,000 : 
power generating unit with a capacity | capacity results in minimum heat-up time. 
of 82,000 kilowatts to meet the indi- | The non-air-binding feature 
cated industrial expansion of the New | of Nicholson traps glen ani- 
Orleans area. 





cause their 2 to 6 times average drainage 


; ly facilitates 
Grorce Dinwippie, New Orleans wy fe : wae 
heat transfer in 


j 
Public Service president, said that if | ry 
New Orleans grows at its present rate severe weather. 
industrially, NOPSI must be ready Types for every 
, € ? > . re > 

by 1954 with ne dl ge mages plant oo. Som BULLETIN 
equipment. Delivery of the com- 

V4" to 2"; pres- 450 


ponents for the unit would be sched- 
TYPE AHV TYPE AU 
uled to meet a target date of pro- sures to 225 lbs. 
duction in early 1954, he said. 175 OREGON ST., WILKES-BARRE, PA 


The units being ordered would in- 
crease the power capacity of the In- | N y C H Oo L s oO N 
dustrial Canal plant by 63 per cent, 


and complete the four-unit layout for 
TRAPS - VALVES - FLOATS 


which the plant was designed 
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Get Truscale 

For Accurate 
Liquid Level Indication 

Down Where 

You Can See It 


jergusen 


|! RGUSON 
- virtually 


tion tor bo ler 


ensive Jerguson 
rest ll errors by 


down 


bration for ¢ ! 
W.S.P.: has standard rang 
100” internal moving 


, ; 
stainless steel; visible and 


I 
ilarm systems; illuminated 
scale markings and p f 
glow in the dark; and is available 
with auxiliary repeaters 
The new Jerguson catalog, 
fusely illustrated, tells 
easy-to-read form how 
Truscale Gages operate 
why they are the best and th 
dep ndable for your remote readin 
needs 

Send now for your copy of the 


new 8-page Jerguson Truscale 
Gage catalog Write today. 


Gaers and Valves for the 


Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Representatives in Major Citles 
Phone Listed Under JERGUSON 
In Europe: Boiley Meters & Controls, Lid 





B-10 NEW GAS BURNER DESIGN—Bu is 13 SCREW CONVEYORS 


RING 


Ww 


B-1 


Catalogs and Bulletins 


These plant operational aids continued from page 17 


Re pages 
var 
ns for pr 
nsions, prices 
tographs are necluded 
rEE & MACHINERY C* 
I Ww Texas 
ENGINEERING SERVICES 
B-14 P sag Organization 
r - f services offered 
ne ner 2 jesign and constru 
nm suy st gineering studies 
engineer 
s gas ar engines and r nsy r test r management 
al relations 
ising ndustria 
ax a unting. Insta 
GILBERT ASSO 
ngton St Reading 


MPANY 


xas B-15 rt en 


REFUSE OR COAT 
STOKERS 


Hur I * t “ 


A 


NON-FROSTING GAGES—Unit N 

B-16 , scribes and illus 
trat ' r s for se in readin 
s involving w ten 

al, petroleur 


s—for 


New Stoker for Tennessee Plant 


An American Coal Burner Company Fyr-Feeder mechanical 
multi-burner spray-spred stoker equipped with American Coal 
Burner dumping grates has been applied to this 595 hp, 3-drum 
boiler at the American Cyanamid Company plant in Chatta- 
nooga, Tennessee 
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circle item code number 
the postage free post cord—p. 17 


low npera 
JERGUSON 


Some 


TRUCKS I 
Describes comy 
nm capacities fr 
uding types av 
abie, design and « 
a table to aid tr lect plica 
data.—-THE YALI 
Philadelphia Divis 11 
Philadelphia 1 Pa 


Metal Stitching A New 

stening™ describes the tec 
r advantages and Iimitations of the 
metal titching method f fastening metals 
wit! 


B-l METAL STITCHING. Booklet 
Techniq 


to metals and metals » non-metals 
high tensile strength t 
Plicational photogray 

STEEL COMPANY 

cag 8. Ti 


histories ow in 


B-19 SNDUCTION BEATING - et We have them in standard or extra gauges 
Stetatien of how fntuaten in all sizes. Accurately fabricated to any 
can be changed te to-tinc production seth specification. 


ods Describes 

apparatus generators +s work-handling 
equipment, for hardening. heating. anneal 
ing. or joining metals m masse or batch 
juantities — WESTINGHOUSE ELECTRIC 


ieee! BOILER TUBE CO. OF AMERICA 


B-2 INDUSTRIAI BURNERS 1 
AD-101, 4 pages—Ilustrates and a McKEES ROCKS, PA. (Pittsburgh District) 

ecribes the Hev-E gas and mbination o 

and gas burners for commer 1 and indus 

trial use. Describes forced r draft : f RENAULLC 

and electronic mntrols. Chart shows 

ttiee for five modela CLEAVER-BROOK 

COMPANY, 326 East Keefe Ave 

12, Wis 








B 91 HYDRAULIC DRILL UNITS—Cata [ a IFIED 
o log AT-664 1 pages—Illustrates 
and Gescribes hydraulic drill units of simple 


f@esign for dr ne reaming, tapping, cham 


fering. apet, facing. centering. Inctades act BUSINESS—EMPLOYMENT 


ual plant photog pha, sche at jrawings - . 0 
re —_—ov 
Fast Vienna Ave., Milwaukee 1, Wis PROFESSIONAL CARDS 
B 99 UNIVERSATI ARCH NOSINGS— OPPORTUNITIES 

‘. Bulletin No. 751, 4 pages—Deascribes 


and illustrates a method of building nosings RATES DISPLAYED 


for almost any type of heating furnace or 

fantail nosing of open hearth furnaces, fea “For Sale,” Agents Wanted, and all 
turing minimum number of refractory other advertisements using bold face 
shapes, maximum of space for alr cooling type or otherwise displayed, $6.00 per 
minimum head room required, and the least umn inch per insertion 

heat transfer to the supporting girders.- Rates for larger spaces furnishe 

GEO. P. REINTJES COMPANY. 2517-19 application 


Jefferson St., Kansas City 6, Mo WITHOUT DISPLAY 


B-2 PACKAGE STEAM GENERATORS | “Position Wanted" advertisements, 6 
<atalo PG-51 22 pages—De cents per word per insertion. Minimum 

scribes package steam generators including | charge $1.00. Payable in advance 

basic construction, range of capacities, con (When replies are to be received in 

trol and instrumentation. and a partial list our care allow eight words for the box 

f purchasers ! ‘ with photographs address.) 

and cutaway cwing FOSTER WHEREI 

ER CORPORATKI Rroad way New 

Y N. ¥. 

















rk ¢ 


EW 
B-24 — age peenen Technica | REBUILT AND N FOR SALE 


Bulletin pages—Contains a 


> 1 
meat chars an tamograne fom | GUARANTEED MOTORS ick hath ontinaiy steal 


aleulation of heat transfer requirements 
ype heat exchanger available in standara | [.G. SETS © GENERATORS ing and heating shop and 


ymplete units t eet variot e rement ; 
nd usine Pyrex brand rlasa heat exchanes | 4 “ists © Gompressers © Transformers supplies department. In the 
tubes. CORNING GLASS WORKS, Techn Units of Every Size and Description ; 
Sell teeaieenn Ueno Gaston of, chemical center of the 
' WE'LL SELL, BUY OR TRADE 

- world, doing industrial and 


2 OTL AND GREASE SEALS FOR j } } 
B-25 BeaRines—cataiog No. 10. 100 | ectue Cs commercial! sales and work 


pages—Contains illustr 


it of chun wah Gerk euubern ate ae. ; 1325 W. CERMAK ROAD OSCAR SERGENT, Broker 
ale tae cone en ; GUENSSS, DUNBAR, W. VA 


PACKING 
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OIL AND GAS 
BURNING 


EQUIPMENT 


Mechanical Atomizing Oi! Burners 
Steam Atomizing Oil Burners 
Refractory Burner and MuMe Blocks 
Industrial Gas Burners 

Low Air Pressure Oil 
Fuel Oil Pump Sets 


Valves 


Burners 
Strainers, Furnace Windows 
Tandem Block Combustion Units 


Combination Gas and Oil Burners 


Detailed 


vpor 


nformation giadly sent you 


request 


NATIONAL AIROIL 
BURNER COMPANY INC. 


1279 East Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division, 2512 So. Bivd., Houston 6, Tex 





The Perfect 
sitesi Ortae| 
for Salesmen 
creates the first impression 
in the mind of the buyer — 
the impression of prestige 
and quality which frequently 
requires years of service and 
salesmanship to build 


{ sample tab of perfect business 
cards are yours for the asking 
Tie JOHN B. WIGGINS (ompany 
stablished 18S? 


636 So. Federal Street, Chicago 5 


WIGGINS 


Peerless Book Form 


CARDS 








Books for the 
Plant Engineer 


Incentive Management 

By JAMES F. LINCOLN 

PUBLISHED BY THE 
COMPANY, 
12818 Coit Road, Cleve! 

280 pages 

Price, $1.00 


LINCOLN EL&cTRi 


and 17, Ohio 


“Incentive 
thought provoking discussion on such 
Selfis 


Management” 


hness ; 
The Driving Force of Incentive; New 
Thinking Necessary; Management 
Must Earn Its Wages; Possible Say 
ings Are Tremendous; Profit Sharing 
Alone Is Not Sufficient; 


Is Real Incentive; 


subjects as: Intelligent 


Recognition 
Industrialists and 
Labor Leaders Smother Desire to De 
Seniority No Measure for Ad 
Don’t Wait for Funerals; 
Competition or Go to 


velop; 
vancement; 
Return to 
Socialism; Interference with Industry 
Increases Cost to Consumer; Russian 
Removes Freedom; It Is 
Industry’s Responsibility to Eliminat« 
Jobs; Employment Increases 
Efficiency; There Is No Limit to the 
Possible Standard of Living; Slumps 
Can Be an Asset; Government Spend 
ing No Cure for Incentive 
Management Can Provide Continuous 
Employment; How Bonus Should Be 
Determined; Employee Stock Owner- 
Higher Wages Can 
Mean Lower Costs; What to Do with 
Increased Profits?; and 
Must Come Through. 
The success of the 

agement is attested by the 
The Lincoln Electric C 
ord presented in the appendix of t 
book. The author has 
head of Lincoln Electric for the past 
38 years 


Incentive 


with 


Slump; 


ship Possibilities; 
Management 


neentive man 
record 
ompany, a rec- 


been executive 


Fundamentals of Automatic Control 
By G. H. 
PUBLISHED BY 
INC 
140 Fourth Ave., New York, 
285 pages 


$5.00 


F ARRINGTON 


Joun Witey & Sons, 


N. ¥ 


Price, 
“Fundamentals 
" is primarily f 
interested in vy of the ap- 
control, It 
field 


who are 
plications of auton 


comprises a general f the 


which such applicat 


and discusses the | 


problems which may 

The volume dea th t underlying 
principles whic! itomatic con- 
trol performance ather than with 


specific details of ipparatus 
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presents 


Recommended Practice for the 
Welding of Steel Castings 


PUBLISHED BY STEEL FOUNDERS’ So- 
CIETY OF AMERICA 
920 Midland Bldg., Clev 


eland 15, Ohio 


10 pages 
Price, 35¢ 

This comprehensive new manual in- 
corporates most advanced technical 
data on welding of steel castings. It 
is compiled for the use of steel foun- 
iries and related industries in estab- 
procedures 
and experience-proven quality stand- 
Procedures outlined are equally 
needs and problems 


lishing reliable welding 
ards. 
adaptable to the 
of the fabricator who engages in cast- 
and in 
fabrication of engineering structures 
through the welding of steel castings 
and wrought steel While 
highlighting the fact that all steel is 
whether wrought or cast, 
that some 
weldable as 


weld construction techniques, 


products 


weldable, 
the manual emphasizes 
teels are not as readily 
others, unless certain precautions en- 
tailing special operational techniques 
are employed 

The manual! includes consideration 
of established 


classification of 
tions and recommended procedures for 


procedures, tabular 


electrodes, com pos!- 


carbon steel and low alloy steel cast- 





| UNEQUALLED 


OR TRUE 


YNEQUALLED ’ 
SPLICIN 


Bem be Y A MCE 
OKONITE meee 
MANSON tapes 


1952 





CLEANS COMPACTNESS, EASE OF REGULA- 


TION, LOW MAINTENANCE-IN THE 


Fouled Heat Exchanger “'™S °8c=? D=art srowze 


FLANGE. AIR STRAIGHTEN. WINGFOIL FANWHEEL 
OR ING VANES VOLTROL 


Fr 

ATTACHING 
Tubes QUICKLY. TO WIND ee, 
eee BOX OR vere} 


AIR DUCT 





Can be Mounted 
Vertically or 
Horizontally 

_ VOLTROL 
FULLY~ ™ VANE 
ENCLOSED CONTROL 
DUST-PROOF MECHANISM 
MOTOR LEVER FoR 

CAPACITY REGULATION 


Wing Axial Flow Blowers for over half-a-century 
have been delivering consistently satisfactory 
performance in thousands of boiler plants. Today's 
Wing Blowers with many superior features—such 
as the Voltrol Vanes for capacity regulation down 
to 10°) at maximum—are to be found as standard 
equipment on many of the country’s leading makes 
of boilers. Photo shows typical installation on an 
oil burner windbox. No ducts or extra supports 


required 


This high speed tube cleaner is designed to increase out- 
put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 

. and other fouled straight tubes heretofore not con- 
sidered practical to clean. 


Many improvements, resulting from years of field 
experience, have been built into the new TP-301 cleaner. 


@ MORE POWERFUL — operating speed up to 3500 RPM at 90 psi 
utilizing 130 cfm. 


@ LIGHTER WEIGHT — only 15 Ib. 
@ SHORTER — only 13" overall. 


@ INCREASED CAPACITY—from 34" up to 214" or even 3” O.D. 
tubes up to 40 ft. in length. 


@ LOW AIR PRESSURE — operates on cir pressure os low os 50 Ib. 


@ LOW HEAD ROOM NEEDED — minimum proctical working heed —" 
room 5 ft. 


@ COSTS LESS thon previous models. on J. Wing Mf.Co. 169 Vreeland Mills Rd 


Linden, New Jersey 
VARIOUS CARBIDE BITS AVAILABLE Olfices in Principal Cities of U.S. & Canada 


—a> eee ae” AXIAL 


Send for Bulletin giving complete details on this man-hour and 
money-saving tube cleaner 


WILSONIZE TO ECONOMIZE 


THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,N.Y. 
CABLE “TUBECLEAN” NEW YORK 
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ings, and bibliegraphy. Drawings il Differential Pressure Type Flow Meters 


lustrate specific approved welding 


sequences. This plant instrumentation discussion continued from page 92 


on one scale pan of a laboratory makes the meter extremely sensi- 


Energy Sources—Wealth of the 
World 


By EUGENE AYRES AND CHARLES A 
SCARLOTT 


balance. Just as known calibrated tive to rapid changes in flow 
weights are added to the other Cb . 
scale pan until the unknown Integrating Devices 
weight is balanced, a pneumatic When flow meters are used, as 
PUBLISHED BY McGRAW-HILL Book 
COMPANY, INC., 
$30 West 42nd St., New York 138, 
nm. 
}44 pages. 


balance system in the meter uti they so often are, for cost ac- 
lizes air pressure to develop an counting purposes, i.e., to provide 
opposing force exactly equal to data making it possible to prorate 
the force exerted by the dia- costs of steam, air, or other fluids, 
a phragm. This balancing air pres- among various sections or depart- 
Price, $5.00. sure is, then, a highly accurate ments of a plant, some form of 

“Energy Sources—-The Wealth « measure of the differential pres- totalizing device is highly desir- 
the World” is an analysis of the vital sure, and is transmitted to a able. This device, usually known 
problem of how long existing fuel sup pneumatic receiving instrument as an integrator, shows either on 


MN last. anc . . . '. ne : 
plies will last, and what can be done calibrated to indicate or record a dial, or on the chart, or in both 


directly in units of flow places, the total number of flow 
Since the high and low pressure inits that have passed through 
chambers in the meter body are the orifice plate 


against the day they are exhausted 


The history of man’s efforts to 
wrest energy from nature is given, 


then a detailed review of the size of 

. . very small, and since the dia- In order to determine the flow 
energy resources, technology of pro ; ; 
tuction. efficienc © conversion. and phragm movement is extremely inits that have passed through 
< nm, @ l yo ) *rsion, i 


progress being made in conservatior small for a maximum change in the flow line in a given period of 
Oil. coal. hydro-electricity, solar and measured flow rate, it is seldom time, it is necessary only to sub- 
nuclear ¢ nergy even wind and tick necessary to se seal pots or tract the integrator reading at the 


power and others, are covered \ purges in conjunction with this beginning of this timed period 
energy bal: . t neludes thé neter body. Moreover, the small from the reading taken at the end 
iver-all diaphragn movement of the period. The utility com- 





CSiboX & Cibacr’ 


Simplified Anti-Corrosive 

Paint Systems 
Self priming and interchangeable, Subox & Subolox lend them- 
selves to simplified and harmonious maintenance paint systems 


since all vorieties have ore distinctive basic pigment, chemi- 
cally active suboxide of lead (Pb-O) 


rey Re i | Sten er pre menimam preteen — oro orale be 
DIAPHRAGM VALVES @p eit) ry sae 


se with CONTROL INSTRUMENTS 
Offering these Important Features , Inc. 
* FLOW-LINE' CONTOURED BODY — provides @ FAIRMOUNT PLANT HACKENSACK. N. J 
high copacity at low pressure drop ~ 
# STANDARD ISA FACE-TO-FACE DIMENSIONS 3m 
& STELLITED SEATING SURFACES 


| 
] _ 
& RENEWABLE SELF-ALIGNING | REALONE hail 
GUIDES | bs es YOU SHOULD DEMAND". 


* POWERFUL, COMPACT FRICTION fF “V-BELT” MAXI-PICH 
FREE DIAPHRAGM Fy . Stationary & Motion 
SUPERSTRUCTURE Ri, Control Sheaves 

* FHROUGH-BOLT CONSTRUCTION | 1. MAXIMUM PITCH DIAMETER 


ON STEEL VALVES VARIATION 
* WIDE RANGEABILITY CONSTANT BELT ALIGNMENT 


INTERCHAN 
* SEAT RINGS EASILY REPLACED WITH VALVE » SOAS CEENNSS 


USES COMMERCIAL V-BELT 
IN PIPELINE — not necessary to set up in a lathe WRITE FOR AND COMPANION SHEAVE 


For the FULL STORY, ask your “V-Belt’’ 


Available with various size superstructures dealer, or write to 


or grind in at high temperature Bulletin 513 


Sizes | to 10 in Cast Steel and Cast lron 


V-BELT ENGINEERING COMPANY 


61 * Ave. hurst, New J 
2 Gran’ ve. @ Lyndhurs w Jersey sicamone. vise 
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offers the following advantages: determined level, the switch opens 


panies figure out your gas and 
of this device will 


water bills by doing the same the use of an electronic circuit to Some varieties 
thing with the readings of the detect pen position places no load reclose upon a return of voltage. In 
meters in your basement. on the recording pen and elimi- others, the switch will not reclose 
In most instances, the totalizing nates the need for complicated until the starting control is reac 
or integrating mechanism in a mechanisms; since the scanning tivated. What might be termed a 
tlow meter is actuated by pen or device checks the pen position special version of undervoltage pro 
pointer movement. That is, the twelve times a minute, the inte- tective devices is the time-delay 
further the instrument pen or grator is exceptionally accurate under voltage control. This unit 
pointer moves upscale, the faster even when the flow rate is chang- reduces shut-downs caused by volt 
the totalizing unit operates. ing rapidly or under low flow age dips of short duration—short, 
One of the more recently devel- conditions. that is, in the electrical sense. 
oped integrators utilizes elec- To obtain maximum benefit from 
tronics to obtain accurate, high- overload and undervoltage prote 
speed integration. The _ entire tive devices, great care must be ex 
mechanism comprises the three A-C Motors ercised in properly setting and 
major assemblies: (1) a scanning (Continued from page 71) properly maintaining the correct 
unit which checks the flow rate, setting of the equipments 
as evidenced by the pen position, tor-current ratios. Various versions Books, many books, can be and 
twelve times each minute; (2) an of the devices are included in the have been, written on the subject 
electronic detector relay, which is several types of starting equip- of motors and starters. The subject 
actuated by the scanning unit, ment. Other kinds of control pro is a broad one and, indeed, astro 
and operates the counting mech- 
anism; and (3) a motor-driven 


vide for overload protection by nomical in its scope when all the 
means of temperature overload re- technical details are considered. To 
lays that open contactors during attempt a detailed study here would 


counter assembly that totalizes 
abnormal conditions. be to go beyond the scope of this 


the successive output impulses 

from the detector relay, thereby Undervoltage protection is gen paper, for our thought has been to 

performing the integration of flow erally accomplished by the use of bring to the attention of the man 

measurement. magnetic switches. When the volt in the plant that motors “don’t just 
This type of integrating device age fails, or drops beyond a pre run.” 














~ FASTENERS 
and RIP PLATES 
f i) wherever metal is processed 
FOR HEAVY Lindberg equipment is used — 
fi j CONVEYOR or needed! 
AND 
ELEVATOR 


BELTS OF 
ANY WIDTH 


[FLEXCO} 2s) LINDBERG 





% FLEXCO Fasteners 
make tight butt joints of 
great strength and 
durability. 

%& Trough naturally, oper- 
ate smoothly through 
take-up pulleys. ; 

* — steaen URs- For complete details on Lindberg equipment 

%& Made of Steel, “Monel,” Compression Grip distributes contact P. J. Duffy; Lindberg Engineering Com 
““Eve rd ur.’’ Also strain over whole plate area pany, 2828 Piedmont Road, N.E., Atlanta, 

Promal” top plates. . 

& FLEXCO Rip Plates are for bridging soft spots and FLEXCO Georgia, Phone: Cherokee 8014—or 

Fasteners for patching or joining clean straight rips. 


Order From Your Supply House. Ask for Bulletin F-100 LINDBERG ENGINEERING COMPANY 


FLEXIBLE STEEL LACING CO. 2450 W. Hubbard Street, Chicago 12, 
4625 Lexington St., Chicago 44, Ill. 
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NORWALK 


CAN HELP SOLVE YOUR 
GAS CONTROL PROBLEM 


The Complete Line Includes 


@ Check Valves 
@ Pressure Controllers 
@ Inspirators 
® District Regulators 
® Station Regulators 
®@ Relief Valves 
@ Filters 
@ “U” Gages 


For over 70 years Norwalk Engineers have 
been helping Gas Users with their Gas Dis- 
tribution and Control Problems. For Dependa- 
bility, Convenience, and Economy, in the field 
or in the shop, Send Norwalk Your Gas 


Problem 


NORWALK VALVE COMPANY 
SOUTH NORWALK CONNECTICUT 














PRESSURE VESSELS 


BUILT TO YOUR SPECIFICATIONS . 


Finnigan pressure vessels, fabricated from steel or from alloys— 
stainless, stainless clad, nickel clad, aluminum, or copper silicon 
—meet ASME code requirements and are built to your specifica 
tions. Flanges and tappings can be made in any dimension and 
at any point on the vessel—or the entire vessel designed by our 
engineering department to meet a porticular requirement 


ee ccceere ott choos | J. 5. FINNIGAN CO. 


of our engineers will discuss 
ine 


your problem with you. 
455 MEANS ST... W. 


ATLANTA, GEORGIA 





VERTICAL BOILERS 
ALUMINUM « COPPER « STAINLESS STEEL « STAINLESS CLAD TANKS 
STEEL SMOKESTACKS - SMOKE BREECHINGS + AIR COMPRESSOR TANKS 


ee me a a ee 





ef-lelevins 


A Ay us¢ ro ear ane 
SPROCKET Rim 


wir: € Aein Guide 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 


@ Here's easy, convenient, instant control of 
overhead, out-of-reach valves — right from the 
floor! No expensive apparatus! No switches! 
Nothing to break down when most needed 
BABBITT Adjustable Sprocket Rim with Chain 
Guide, with only four simple parts, gives you 
positive efficient valve control at lowest cost 


@ Prevents accidents, prevents waste, provides 
efficient contro!, and saves money. A range of 
10 ADJUSTABLE sizes fits oll valve wheels, 
with rising or non-rising stems, from 2 to 30 
aches in diaometer 

Jenkins Brothers, Atlanta, has complete 

stock Other distributors in principal 

cities. Or send for Cataleg Folder SP-2 





BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square 
NEW BEDFORD, MASSACHUSETTS 


im LONGER 
cate) LASTING 











———~ BOILER 
FURNACES 


Boiler furnaces lined with 
CARECO last two to four 
times longer than those 
PLASTIC {:: lined with fire brick. Write 
for quotation. 
USED | CAROLINA REFRACTORIES COMPANY 
PLACE OF HARTSVILLE, S. ©. 
FIRE BRICK 











FUNDAMENTALS OF BOILER PLANT ENGINEERING 


(Basic Principles of Steam Plant Practice) 
By A. D. HOLLAND 
Assoc. Prof. of Mech. Engr., Georgia Schoo! of a 
f ng newt 
fv néas ental 
' ~ ser 


ME ant 


% x7in 2 pages, 
trat dun pages fo ry Ur Spe- 
r F <DAMENT _— 4 11 R PI sANT 
NEERI a ar subscriptior 
THERN POWER & IND ISTRY for $3 
r while it lasts. Write 


4 antage a 


“SOUTHERN POWER & INDUSTRY 
806 —— =. N.E aes » Cae 





eovenneuescoceennenensannessenenensaeny ™ uevenvecoenees 
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with STEAM TRAPS 


@ What do you expect from your steam 
traps? To drain condensation . . . to vent 
air, and to prevent the escape of live steam? 


Any good trap can do this job. But what 
about that other important factor, keep- 
ing those vital steam lines operating 
continuously ? 


The careful design and exclusive construc- 
tion of Super-Silvertops prevents costly 
downtime in two ways. 

First, rugged and strong . . . they eliminate 
downtime caused by the continual rep!ace- 
ment of parts in steam traps. Super-Silver- 
top seats and valves are made of longer 
lasting Anderloy* alloys .. . and the 
patented bucket is guided on a center tube 
that eliminates bucket damage. 


Second, well designed . . . they reduce down- 
time because they are much faster to install 
and inspect. Three pipe connections in the 
head permits the trap to be installed 
straight-in-line or as an elbow . . . saving 
50 minutes whenever a trap is installed . . . 
45 minutes whenever serviced. 


Thousands of leading central heating sta- 
tions, institutions and industrial plants have 
saved hours of downtime with Super-Silver- 
tops. You can too. Get the complete story 
today . . . get a copy of Solving Steam Trap 
Problems. Write to: 


THE V.D. ANDERSON COMPANY 


1936 West 96th Street . Cleveland 2, Ohic 
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r. PROFIT by the % 


EXPERIENCE of 
America’s FINEST PLANTS 


They REPEAT-ORDER 
HOFFMAN Heavy-Duty 


VACUUM CLEANING EQUIPMENT 
for Wider Range Dust Removal! 


One installation sells another, as plant after plant finds 
that Hoffman vacuum cleaning units save labor—sal- 
vage material—reduce product defects—eliminate dust 
hazards. They've proved that they can clean larger 
areas of walls, floors and overhead surface with Hoff- 
man equipment. Built to provide bigger capacity, 
higher vacuum and long years of service on the most 


grueling plant cleaning jobs. 

















YOUR CHOICE OF 4 BIG-CAPACITY PORTABLES 
Advanced design and construction features for fast, 
efficient cleaning, with one-man handling. 1'4, 3, 5, 
and 74 H.P. models to match your specific cleaning 
requirements 

STATIONARY SYSTEMS IN A WIDE RANGE OF SIZES TO 
FIT YOUR MAINTENANCE OR PRODUCTION OPERATIONS 
Provides cleaning in several areas at the same time. 
Sweepers attach cleaning hose to conveniently located 
inlets (in a permanently piped system). Dust is re- 
moved pneumatically to central collectors for easy 

disposal. 
MULTISTAGE CENTRIFUGAL BLOWERS AND EXHAUSTERS 


For agitation of liquids, combustion, 
mixing—for all air requirements (in 
cluding the elimination of compressed 
air). No internal moving parts. Low 
power consumption. Adopted as 
standard in steel plants, textile and 
ice plants requiring 24-hour contin- 
uous service. Wide range of pres 
sures, capacities and vacuum, for air 
or gas. Tell us your requirements 


HOFFMA MACHIWERY 
oS CORPORATION 
ana AW PLANT . wae MACHA “te siweae 





This Advertisers’ Index is published os o convenience, and not os port of the edvertising contract. Every 
core will be token fo index correctly. No oellowance will be mode for errors or failure to insert 
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KIRK & BLUM FUME CONTROL SYSTEM 


Although a conventional duct system would have 
required as much as 100 H.P., this KIRK & BLUM 
ductless Fume Removal System uses just 40 H.P. 
to handle 160,000 cubic feet of air per minute... 
doing an excellent job of fume removal at lower 
initial cost and lower operating cost. 

In the plant of this noted stove manufacturer, a 
battery of ten 8-foot tanks are ventilated by the fume 
exhaust system shown. Flexibility of capacity is ob- 
tained by operation of one or more fans as production 
requires. 

Write for Booklets, “Dust Collecting Systems for 
Metal Industries,” “Fan Systems for Various In 
dustries.”” 


THE KIRK & BLUM MANUFACTURING CO. 


3198 FORRER ST., CINCINNATI 9, OHIO 


herr 


FOR CLEAN AiR... THE UL {TOOL 


KIRK“ §lLum 


FUME CONTROL SYSTEMS 


at Estate Heatrola Div 
Noma Electric Corp 
Hamilton, Ohio 
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How to brighten dark rooms 


“» One Coat 


FREE BOOK 


tells how to 


Painting 
With — 


do this and 
scores of other 


painting jobs 


31 PAGES OF USEFUL PAINTING INFORMATION 


NEW FREE BOOK TELLS HOW to get better 
paint results at lower cost how to buy and 
apply the right aluminum paints 

Alcoa does not make paint. We have prepared 
this book so you can know about the many new 
improvements in aluminum paints; can buy the 
correct paints without lengthy specifications and 
tests; can apply them best for lasting protection 
and good appearance 

This book gives worth-while maintenance 
painting tips; includes coverage tables, tells 
what aluminum paints to use inside and out, on 
wood, metal, masonry and heated surfaces. Send 
for your free copy. Attach the coupon to your 
letterhead and mail now, 


ALUMINUM COMPANY OF AMERICA 
Paint Service Bureau, 17968 Gulf Bidg., Pittsburgh 19, Po 


Please send me a free copy of: “Painting with Aluminum" 
Nome (please print) 
Address 
City 
m points mode ALCOA 


Py tae & 


paint for this b is 


METAL & MASONRY PAINT 

















GENERATOR 
ht One Because It's 
EASY T0 INSTALL 
EASY TO OPERATE 
EASY TO CLEAN 


) AMES ETON. 
Lug 








4 AK 








AME 


10 to 500 h.p. 
15* to 200* w.p. 
OIL or GAS 


WRITE FOR 
BULLETIN 1011-C 


IRON WORKS 


BOX N-2, OSWEGO, N.Y. 
Builders of Better Boilers Since 1848 





— ae 





RIGHT AT THE 
| SOURCE OF WASTE 


corrected 
i kvar 


For this 15 hp motor, power losses are 
where it does the most good—at the source. A 
Sprague Power Factor Correction Capacitor across the 
terminals reduced reactive circuit current flow through 
transformers and wiring to a bare minimum slashed 
power bills noticeably. 

Sprague Unit-Cell Capacitors make it unnecessary to 
buy even one kvar more than you need. Write for the 


Sprague free guide of cost-saving suggestions, No. 50B 
SPRAGUE ELECTRIC COMPANY 
WORTH ADAMS MASS 
ELECTRIC AND ELECTRONIC DEVELOPMENT 

















' 
' 
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ft teeter eeeecen 


ATLAS Stellited STEAM 
REDUCING VALVES-Type “B” 


ATLAS Type “B , always a remarkable performer, is now 
much better b« s STs LLITED. The Pilot Valve i 
made entirely o ¥ i metal. The seat is STELLITE 
tac ed. Here we show Fig. of Bulletin No. 1-A (Ask for 
2 copy) for 300 Ib. steam sé vi ce. All Bronze Screwed or 
Flanged Ends—Pilot Operated. Sizes “>. &*, 3, SB"e 
ce we offe r F ig. 114 Flanged 
d. Sizes ? ; 
00 Ib. service see page 10 of Bulletir 


For 250 Ib. servi 
Finds Pilot Operate 

And for 400 and ¢ 
1-A. These valves : 
tures to 900° F. Stee 
‘ Piston Stainless steel 
Chamber Flanged End 
Operated. Sizes 1 
1% 4 2%" 


Iron Body 
‘ > o. 8 


‘ 


“a? 
1-A, use coupon below 


ATLAS. VALVE COMP. 


ALVES FOR 


275 South St., Newark 5, N. J 


Representatives 

Alexandria, La Roy Cookston 

Atlanta A. J. Kroog Co., P 0. Box (2B, Station E 

Jackson, Misa W. C. Christensen 

Jacksonville ria Richard Barthelmess Sales Co 
Seeecee ee eee ees 


() Please send Bulletin 1-A on ATLAS © 
Reguiating Valves. Also, please send infor. © 
mation on the following ATLAS products— & 


euenene Regu- 
ators 
ed Gove 
Oi! Control Cocks 
Humidity Con- 
trotlers 
~) Thermostats 
Balanced Vaives 
) Control Vaives 


© Damper Regulators 
OC) Temperature 
Regulators 


Regulators 

© Exhaust Contre! 
Systems 

Name 

Firm 

Street 

Clty State 


Litt LiLiTtitrtititittl 








CHARTS 


A HANDY REFERENCE BOOK 
for Industrial Executives and Engineers 


"Charts" gives quick solutions for everyday problems. 
If you are an operating executive, Charts” will help 
you check readily engineering estimates, depreciation, 
interest, etc. If you are an engineer, “Charts” will 
help you quickly arrive at estimates without detailed 
calculation. “Charts” is a handsome, sturdily bound 
volume of 7 charts which you will use and value for 
years to come. 


You may obtain a copy of this useful volume with 
your mew or renewol 3-year subscription fo 


SOUTHERN POWER AND INDUSTRY FOR $4.00. 


—-——-—CUT HERE AND MAIL NOW! 


SOUTHERN POWER & INDUSTRY, 806 Peachtree St 


Atlanta 5, Ga. 
renew 


enter 


Enclosed is $4.00 


Please my 3-year subscription and send me “Chorts.’ 


Name _ 
Mailing 
Address 


City State 


Company a Position 
Products Manufactured 
or Noture of Business 
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SOUTHERN POWER & INDUSTRY for FEBRUARY, 

















CEMENT PLANT ’ ie. ETT ae 
. a ~* ™ he ee re > 


INDUSTRIAL DIVISION 


CONTINENTAL GIN COMPANY 


BIRMINGHAM, ALABAMA 
~~ — — 
TTL <C(jc> ATLANTA ¢ DALLAS + MEMPHIS * NEW YORE <tQc> MANUFACTURERS 
— km, sl 











DEAERATED COOLING WATER 
SAVES ONE COMPANY 





REDUCES CORROSION RATE 90% 
PREVENTS TUBERCULATION 
CUTS TUBE REPLACEMENTS 

LOWERS WATER CONSUMPTION 


A chemical company in California installed a 
Permutit 5,000 gpm Vacuum Deaerator just over 
2 years ago. Now here's what they have to say about 


it after exhaustive checking and comparison. 


‘The benefits occurring from water deaeration 
are difficult to calculate in their entirety, since so 
many of the advantages in small items such as clean 
water lines, better operation of valves, less frequent 
water line replacement and better water flow cannot 
be easily assessed. However, the major corrosion 
costs in this plant . . . have been determined and 


compared with the cost of deaeration . 


And the report goes on to cite actual net savings 
of $85,500 per year resulting from the installation 
of a Permutit Vacuum Deaerator. 


Find out how Permutit can solve your water 
problems. Write to The Permutit Company, Dept. 
SI-2, 330 West 42nd Street, New York 36, N. Y., 
or The Permutit Company of Canada, Ltd., 6975 
Jeanne Mance St., Montreal. 











